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[57] ABSTRACT 

Whe n the name of a resource is inputted to a riven contex t 
holder, a name analysis unit analyzes the name and a nam e 
transl ation unit converts it into first or second resourc e 
implementation representations. A name resolution unit 
receives the first or second resource implement ation repre- 
s entations from each context holder. W hen the resuITof 
conversion is of the second resource implementation 
representations, the name resolution unit outputs a resour ce 
name of a second series or st ring of re source elements 
included in the second resource implementation representa- 
tions to its corresponding context holder. This operation is 
executed on a chain basis to solve the name. A resource 
implementation unit outputs a handle for the resource cor- 
responding to the result of name resolution therefrom. A user 
can obtain access to a virtual resource corresponding to the 
input name by using the handle. Owing to the above 
construction, an apparatus for and a method of managin g 
resources can be provided which is capable ot embodying a 
rugh-de xiblc distributed system providing name spaces for 
performing local resource access every users, which reflect 
preference and inten tions for an access method by each 

individual user. 

•*• 
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APPARATUS AND METHOD FOR 
MANAGING RESOURCES IN A NETWORK 
COMBINING OPERATIONS WITH NAME 
RESOLUTION FUNCTIONS 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

The present invention relates to a system for managing 
resource handled by a plurality of computer systems far 
performing information processing, which is suitable for use 
in a network information system wherein the plurality of 
computer systems are connected to one another by a net- 
work. 

2. Description of the Related Art 

As one of conventional resource management systems, a 
resource management system for offering clearing house 
service, which has been proposed by U.S. Xerox 
corporation, has been described in, for example, a technical 
literature "Local Area Network, outline of Ethernet," revised 
second edition, by AJdhiro Uetam, published by Mamzen 
Co., Ltd. The clearing house service corresponds to a 
distributed data base employed in the resource management 
system fox managing names of resources employed in a 
distributed system so as to correspond to arbitrary number of 
attributes. 

The clearing house service can handle the type of 
resource, a password, an alias, name of a file server, name of 
a mall box, name of a printer, a group, a list of delivery 
destinations, etc. as the attributes. However, the clearing 
house service does not provide the function of allowing 
names based on a plurality of local naming rules according 
to the uses and needs of individual users as well as global 
names to be given to the resources employed in the distrib- 
uted system and enabling their treatment 

As another resource management system, mere is known 
one employed in a GALAXY operating system described in, 
for example, a technical literature 'Distributed Operating 
System, That Coming Next to UNDC(UNIX is a trade mark 
of UNIX System Laboratories, Inc.)" by Kentaro Shimizu, 
Mamoru Maekawa and Hyo Ashihara, published by 
Kyoritsu Shuppan Co., Ltd., pp. 243-264 and a technical 
literature "Computer Software," Vo. 6, No. 3 (1989), pp. 
19-34. This is of a system wherein a plurality of contexts 
corresponding to environments far interpreting names are 
provided and the contexts are constructed as a set of direc- 
tories each composed of external names, translation names 
and a list of attributes. 

This type of resource management system holds and 
manages a corresponding relationship of the external names 
to the translation names, based on a hash table or a table 
using a B-tree or the like. Therefore, the resource manage- 
ment system can handle the resources in the distributed 
system under unified external names given to the resources, 
thereby improving its operabiliry. Further, since different 
external names can be given to the same resource in each 
context, the present system can provide local name spaces 
capable of giving a plurality of local names according to the 
uses and needs to the resources in the distributed system and 
handling the named resources. Since, however, the naming 
rule and the rule for name interpretation are all the same to 
each context, the resources in the distributed system cannot 
be handled by providing different naming rules every users 
and giving flexible local names according to the resource 
uses and needs to the resources respectively. 

As a further resource management system, there is known 
a name resolution mechanism used in a distributed system, 
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which has been described in a technical literature "A Model 
of Name Resolution in Distributed System** by Douglas E. 
Comer, Larry L. Peterson, in Proceedings The 6th Interna- 
tional Conference on Distributed Computing Systems, 

5 < 1986), pp. 523-530. When a client process makes a request 
for resolution of a name corresponding to a predetermined 
resource, the name resolution mechanism starts from an 
initial context at which the client process is operating and 
repeatedly performs conversion of the resource Into another 

10 context and a name defined thereat While contexts are 
successively displaced under this repetition, a resource 
defined in association with the name requested by the client 
process is finally converted into a final context managed in 
practice and a resource identifier interpretable under that 

l5 context 

The use of the name resolution mechanism can realize a 
resource management system capable of applying local 
names local every contexts to resources in a distributed 
system and handling the so-named resources under the 

2Q control of the resources, names and contexts capable of 
interpreting the names. At this time, the resource manage- 
ment system includes a single name resolution function for 
the entire system, for resolving the name while the name is 
allowed to act on the context and converting it into the final 

25 context and resource identifier while recursively performing 
its resolution. A mechanism of the name resolution function 
can be realized by a context having a name translation 
function of looking up a table with a name analysis for 
analyzing a first name and extracting a second name and a 
second name as keys so as to extract a pair of a second 
context and a third name therefrom and moving the process 
to the second context. 

Since the aforementioned resource management system 
has the inherent name analysis and name translation func- 

3 5 tions every contexts, a plurality of naming rules can be 
introduced into the system. Accordingly, the resource man- 
agement system can prepare a plurality of contexts accord* 
ing to the uses and needs and provide local and flexible name 
spaces every contexts. Since, however, the name translation 

40 function of the resource management system is confined to 
the conversion of one name into a single name or a set of 
plurality of names, no reference is made to a method of 
varying action operating on a resource represented by the 
third name and the second context. Namely, since the 

45 common name resolution function is used in the entire 
system, the name resolution mechanism cannot change a 
resource operation at each context 

Further, this literature makes a reference to the fact that 
the name resolution mechanism provides expansion to 

50 resolve the first name so as to fall into a set composed of a 
plurality of identifiers. In the name resolution mechanism, 
the first name corresponds to a group of a plurality of names 
. for another context A description has been made of the case 
where the name resolution mechanism is activated so that 

55 the same operation is applied to the plurality of identifiers 
using broadcasting communications, for example. In the 
name resolution mechanism, however, the operation to the 
first name cannot be implemented by combining different 
operations relative to the plurality of identifiers resolved by 

6o the name resolution mechanism. Further, no reference is 
made to a contrivance for embodying such a mechanism. 

A name management system disclosed in Japanese Patent 
Laid-Opcn No. Hei 5-216799 (1993) is of a name associat- 
ing management system for automatically converting a 

65 name in a certain name space into a name in another name 
space while avoiding the names from overlapping. This type 
of name management system is basically based on (he same 
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mechanism as the name resolution mechanism described in 
the disclosure of Douglas E Coiner, Larry L. Peterson. 
Therefore, the present name management system has the 
same problems as described above. 

A method of connecting large-scale distributed computer 
systems having hierarchical structures, which has been dis- 
closed in Japanese Patent Laid-Open No. Hei 5-1S93S9 
(1993), refers to a system for managing object identifiers 
from identifiers of objects in local name spaces forming a 
hierarchical structure to identifiers of objects constituting the 
identifiers of the objects in other local name spaces. The 
present management system is also basically based on the 
same mechanism as the name resolution mechanism 
described in the disclosure of Douglas E. Comer, Larry L. 
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respectively applying different operations on the resources 
so as to provide the function of accumulating their results of 
operations to thereby handle virtual resources unrealized in 
advance on a computer system and having properties desired 
by a user as if to exist as local resources respectively having 
local names. 

Furthermore, more complex virtual resources can b e ^ 
hjerarggcaDy formed by other context, using virtu al (Q^x) 
resour ces produced under a certain context 

& is thus an object of the present invention to provide an 
apparatus for and a method of managing resources, which is 
capable of embodying a high-flexible distributed system 
which provides name spaces for performing local resource 
access every users, which reflect preference and intentions 



acscnucu in iuc uiowvcmic< w isw^e** » ■ ~j — «wwo» T »— — - — j — 

Peterson. Therefore, the present management system for an access method by each individual user. 
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involves the same problems as described above. 

An apparatus and a method suitable for use in a combined 
naming system, which is capable of disintegrate or resolving 
a combined name composed of names employed in several 
types of ^i«tmiUr naming systems disclosed in Japanese 
Patent Laid-Open No. Hei 5-274274 (1993), refer to an 
apparatus for and a method of resolving names by a com- 
bination of a plurality of different-type naming systems. 

The aforementioned apparatus and method are basically 
based on the same mechanism as the name resolution 
mechanism described in the disclosure of Douglas E. Comer, 
Larry L. Peterson. This merely describes both a method of 
dividing names by a combination of dissimilar naming 
systems and an interface. Therefore, the apparatus and 
method involve the same problems as described above. 

A name resolving device disclosed in Japanese Patent 
Laid-Open No. Hei 5-342134 (1993) refers to a parameter 
setting means for defining or specifying reliability and a 
name resolving device activated so as to automatically 
create or erase a duplicate of a directory defined as the result 
of name resolution depending on the degree of reliability 
specified by parameters and to request the duplicated direc- 
tory to resolve a name when the duplicate exists. 

The apparatus and method described above are basically 40 
based on the same mechanism as the name resolution 
mechanism described in the disclosure of Douglas E. Comer, 
Larry L. Peterson. This merely describes the name resolving 
device activated so as to automatically create the duplicate 
of the directory using the parameters given by a user and to 4J 
resolve the name within its own node without requesting 
other context to resolve the name when the duplicate exists. 
Therefore, the apparatus and method involve the same 
problems as descried above. 

Further, any one of the aforementioned resource manage- 50 
merit systems does not refer to a mechanism in which 
contexts are provided as resources indicative of groups that 
some or all of resolvable names are members. Owing to the 
absence of the mechanism, group resources having desired 
members cannot be locally realized when a user fixes a 
context in which the intended member is regarded as a 
resolvable name. 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus for managin g 60 
resources, which is capable of defining the resources acti- 
vated so as to differ from each other every contexts realized 
by applying predetermined operations on global real 
resources and providing local names based on naming rules 
different from one another every contexts. 65 

Further, the present invention provides an apparatus for 
man aging a plurality of resources, which is capable of 
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According to one aspect of the present invention, for 
achieving the above object, there is provided an apparatus 
for managing resources, which is suitable for use in a 
network information system wherein a plurality of computer 
systems for carrying out information processing are con- 
nected to one another by a network, comprising: 
at least one first context holding means having a context 
identifier; and 

at least one second context holding means having a 

context identifier; 
the first context holding means including: 
first name analyzing means receiving a resource name 
corresponding to a name given to a resource and 
analyzing the name of the resource name; 
first name translating means converting the result of 
analysis by the first name analyzing means into a first 
series of resource elements with only resource identi- 
fiers inherently held by real resources realized in 
advance within each computer system as elements; 
first name resolving means converting the result of con- 
version by the first name translating means into a first 
result of name resolution corresponding to a set of the 
first series of resource elements converted by the first 
name translatin g means and procedure information for 
processing the first series of resource elements; and. 
first resource implementing means interpreting the pro- 
cedure information included in the first name resolution 
result converted by the first name resolving means, 
effecting the result of interpretation on a real resource 
corresponding to the first series of resource elements to 
thereby produce a resource and outputting handle infor- 
mation for operating the resource; 
the second context holding means including: 
second name analyzing means receiving a resource name 
therein and analyzing the name of the resource name; 
second name translating means converting the result of 
analysis by the second name analyzing means into a 
second series of resource elements with individual sets 
of context identifiers and resource names as elements; 
second name resolving means outputting a resource name 
of the second series of resource elements converted by 
the second name translating means to the first context 
holding means associated with the corresponding con- 
text identifier and converting the result of conversion 
by the second name translating means into a second 
result of name resolution corresponding to a pair of 
handle information obtained from the first context 
holding means and procedure information for process- 
ing a resource corresponding to the handle information; 
and 
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second resource implementing means interpreting the FIG. 15 is a configuration*! view showing one exampteof 

^cc^ infonZon inched in the ocond name a group manager In the first specific example shown in FIG. 

resolution result converted by the second name resolv- 12; 

ing means and effecting the result of interpretation on FIGS. 16(A) tc > (D) . « ! views fox describing exa^es of 

thf resource correspond to the handle Monnation to 5 corresponding tables held in each name translation unit in 

thereby produce a resource. the first specific example shown in FIG. 12; 

In the present invention, the name resolving means and FIG. 17 is a configurational view showing one example of 

the resource implementing means constructed so as to be a group manager in a second specific example of the second 

included in the context may be realized as other processes. embodiment shown in FIG. U; 

By storing the contexts every parts forming each context 10 FIGS. 18(A) to (I) are views for describing examples of 

in advance without realizing the context as a single process corresponding tobies held in each name translation unit in 

and inputting a retrieval expression, the contexts may be the second specific example shown in FIG. 17; 

suitably constructed in combination. FIG. 19 is a flowchart for describing one example of a 

The above and other objects, features and advantages of procedure for creating each corresponding table in the 

the present invention will become apparent from the foi- 15 second specific example shown in FIG. 17; 

lowing description and the appended claims, taken in con- FIG. 20 is a flowchart for describing another example of 

junction with the accompanying drawings in which pre- the corresponding-table creating procedure shown in FIG. 
fared embodiments of the present invention are shown by 

way of illustrative example. FKj, 21 is a configurational view showing one example of 

20 a croup manager in a third specific example of the second 

BRIEF DESCRIPTION OF THE DRAWINGS einboXne^^ to the present invention; 

The invention will now be described with reference to the FIGS. 22(A) to (D) are views for describing examples of 

accompairying drawings wherein: corresponding table held in each name translation unit in the 

nG.lisabl(>ckdiagnimsho^ _ 

a resource manageme ^apparatus according to the present * FIG. 23 is a ccnfigurabonal view illustr^Lng another 

invention* example of the group manager shown in Flu. 21; 

FIG. 2U a configuration* view showing a first specific FIGS. 24(A) to (D) arc views for ^""g 

example of the first embodiment shown in FIG. 1; ««mpl« <* contending tobies held in each »«ne^- 

^ _ . , . „ lation unit in the third specific example shown in FIG. 21; 

FIG. 3 is a view for describing one example of acorre- 30 configuration view showing a further 

sponding table showing the relationship between ^sene* of ™» £ shown „ fig 21; 

resource elements and resource implementation represents- CAa "* , . , ,™ • * a fi , -h „ 

r^se^o^din each name Zslation unit of the first FIGS. 26(A) to (D) are views for desmtang further 

s^TLmple of the first embodiment shown in FIG. 1; «ampl« <* v™**?"* **» ^1^^^ 

^ . _ x i< ation unit in the third specific example shown in Flu. 21, 

FIG. 4 is a flowchart for describing one example of a m r h a cormgurational view showing one example of 

procedure concat operation; a manager in a fourth specific example of the second 

FIG. 5 is a flowchart for explaining one example of a read CI ^- mmt accor ding to the present invention; 

operation in the example of the procedure concat operation ^ 28 is a block diagram showing a third embodiment 

shown in FIG. 4; 40 of a resource management apparatus according to the 

FIG. 6 is a flowchart for explaining one example of a write ^scnt invention; 

operation in the example of the procedure concat operation ^ 29 is a configurational view illustrating a first 

shown in FIG. 4 ; specific example of the third embodiment shown in FIG. 28; 

FIG. 7 is a flowchart for describing one example of the pjQ 39 ^ a vi cw for describing one example of a name 

operation of a name resolution unit 4 employed in the first 45 rcso i u tion tree; 

specific example of the first embodiment shown in FIG. 1; pj Q 31 is fi configurational view illustrating one example 

FIG. 8 is a view for describing one example of a corre- ^ a goup manager in the first specific example shown in 

sponding table employed in a name translation unit of a ^IG. 29; 

second context holder in a second specific example of the pjQ 32 j 5 A view for describing a process of resolving a 

first embodiment shown in FIG. 1; 50 namc *7by-G/Gl/monthry report" in the first specific 

FIG. 9 is a view for explaining one example of a corre- example shown in FIG. 29; 

sponding table employed in each name translation unit in a pIG. 33 is a view for describing one example of a process 

third specific example of the first embodiment shown in FIG. 0 f rcS0 rving a name "/by-G/Gl" in the first specific example 

1; 5S shown in FIG. 29; 

FIG. It is a flowchart for describing one example of a p|Q ( 34 is a view for explaining one example of a process 

operation of a procedure interpolate_40°_l00 ; Q f resolving a name t ^by^locument\inonthly report\Gl n in 

FIG. 11 is a block diagram showing a second ernbodiment the first specific example shown in FIG. 29; 

of a resource management a pp ara tus according to the PIG, 35 is a view for describing another example of the 

present Invention; ^ process of resolving the name 4 7by-G/Gl/monthly report** in 

FIG. 12 is a configurational view illustrating a first the first specific example shown in FIG. 29; 

specific example of the second embodiment shown in FIG. FIG. 36 is a view for describing a further example of the 

Xi; process of resolving the name "/by-G/GlAnonthiy report* 1 in 

FIG. 13A-B is a view for describing a local file system; the first specific example shown in FIG. 29; 

FIG. 14 is a configuratiooal view showing one example of 65 FIG. 37 is a configurational view showing a second 

a resource manager in the first specific example shown in specific example of the third embodiment according to the 

pjrj > 12; present invention; 
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FIG. 38 is a configurational view illustrating one specific names are respectively given to hosts, memories, files, 
example of a fourth embodiment according to the present groups, ports, processes, users, data bases, etc, and opera- 
invention; tions relative to the resources Indicated by the names can be 

FIG. 39 is a view for describing one example of a resource applied to the names. As the operation relative to the file 

retrieval expression employed in the specific example shown * resource, open read^ write or close mdicat™ of a file 

in FIG 38- operation can be applied- However, the operation is not 

, . . . ,o necessarily limited to it The operation may be a part of 

HG.40isacoiifi^ them Alternatively, see** may bedone. 

example of a fifth embodiment according to the present ^ 7^ 7 

The operation relative to the group resource is by-member 

; 10 represcnte< j but is not necessarily limited to this. A member- 

FIG. 41 is a view for describing one example of a resource ^ me ^_ 4cletlon ^ to performed. As an 

retrieval expression employed in the specific example shown opffation ^ respect to HTML, may be any of operations 

in FIG. 40; which have been provided based on the protocol well known 

FIG. 42 is a flowchart for describing one example of ^ HTTP (Hyper Text Transfer Protocol), 

retrieval operations of a name analysis unit and a name l5 the case of the file resource, for example, the handle is 

translation unit in the specific example shown in FIG. 40; dcfiBcd M a ffle obtained by opening a file. However, a 

FIG. 43 is a configurational view showing one specific pointer relative to a file structure in which the attribute of the 

example of a sixth embodiment according to the present opened file is stored, may be used as the handle. As the 

invention; handle, may be a pointer relative to a socket ID or a socket 

FIG. 44 is a view for describing one example of a name 20 structure to which the operation to the file can be applied. If 

translation information set in the specific example shown in ports for applying the operations relative to the resources 

FIG. 43; thereto are used, then any ones may be generally used. 

FIG. 45 is a view for describing another example of the Each of the embodiments to be described below includes 

namr translation information set in the specific example a description of a resource management apparatus realized * 

shown in FIG. 43; 25 as a single process of a single computer system. It is f /' I 

FIG. 46 is a view for describing a further example of the however not essential to realize it as the single process. \V y 

name translation information set in the specific example .GejagaUy, the resource manager^t apparatuses according 

shown in FIG. 43; t o the present i^^ ^S S^ 1 ^^ ^^^ 

FIG. 47 is a view for describing one example of a resource 30 processes operated b^ormiiig immja^ggmg^ 

retrieval expression in the specific exam^ shown in FIG. ovgTilngle or ^^L^L^^^^Z^ 

^ ^ 1 Further, the embodiments to be described below include 

. _ r a resource management apparatus realized in accordance 

FIG. 48 is a flowchart for describing one example of orientaticKT however not essential to 

operations for retrieval of "J 35 reauTeTu^ordance with the procedure orientations. The 

retrieval of name franslation loformaUon which are 33 management apparatus may be realized in accor- 

executed in the specific example shown in FIG. 43; ^ orientations. Generally, the resource man- 

FIG. 49 is a view for describing a specific example of a gement apparatus of the present invention may use any 

name translation information that satisfies conditions for the implementation methods including the procedure orienta- 

resourcc retrieval expression in the specific example shown tions ^ ^ orientations, 

in FIG. 43; and Furthermore, the ernbodiments to be described below 

FIG. 50 is a view for describing a specific example of a include a resource management apparatus realized as a 

name translation unit produced in the specific example message communication using a port. It is however not 

shown in FIG. 43. essential to materialize it as the message cornmunication 

„ n A * using the port Generally, the resource management appa- 

DESCRIPTION OF THE PREFERRED 43 r ^ s to fr/^* invention may be reaped 

EMBODIMENTS using communications among all processes including a 

Each individual embodiment to be described below shows remote program, a remote procedure, a socket and a shared 

a resource management system or apparatus wherein a memory. 

plurality of computer systems which perform information 50 Still further, the embodiments to be described below 

processing, are dispersedly disposed on a network and include a resource management apparatus having a cache 

resources, having properties desired by individual users, of relative to an access to each resource. It does not necessarily 

resources locally or extensively managed every computer require the cache. 

systems and handled by the computer systems can be FIG. 1 is a block diagram showing a first embodiment of 

handled as resources local to the individual users. Each of 55 a resource management apparatus according to the present 

the ernbodiments includes a description of the operation for invention. In the drawing, reference numerals 1-1 through 

localizing groups or files typified as resources by a file 1-n indicate context holders respectively, reference numerals 

system, particularly, a directory every users. The resources 2-1 through 2-n indicate name analysis units respectively, 

are not necessarily limited to the files or groups in the file reference numerals 3-1 through 3~n indicate name transla- 

system. For example, the resources may be hyper-text docu- go tion units respectively, reference numeral 4 indicates a name 

ments expressed by a grammar well known as HTML resolution unit, reference numeral 5 indicates a resource 

(Hyper Text Markup Language) in which SGML (IS08879: implementation unit, and reference numerals 6-1 through 

Standard Generalized Markup Language) has been 6-n, 7-1 through 7-n and 8 through to indicate terminals 

extended. respectively. The first embodiment comprises n context 

In general, the resource management apparatus according 65 holders ranging from the context holder 1-1 to the context 

to the present invention may be realized so that the computer holder 1-n, the single name resolution unit 4 and the single 

systems handle resources that can obtain a handle In which resource implementation unit 5. The number of the context 
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holders may be one. The first embodiment may normally 
include a desired number of context holders. Similarly, the 
name resolution unit may be one and the first embodiment 
may normally include a desired number of name resolutions 
units. Similarly as well, the resource implementation unit 
may be one and the first embodiment may normally include 
a desired number of resource implementation units. 

The context holders 1-1 through 1-n respectively have 
inherent context identifiers. Further, the context holders 1-1 
through 1-n have the terminals 6-1 through 6-n and the 
terminals 7-1 through 7-n respectively. The terminals 6-1 
through 6-n are respectively of input terminals used for the 
context holders 1-1 through 1-n, Resource names are input- 
ted to the terminals 6-1 through 6-n respectively. Further, the 
terrninab 7-1 through 7-n are respectively of output termi- 
nals used for the context holders 1-1 through 1-n. The 
terminals 7-1 through 7-n respectively output resource 
implementation representations corresponding to the 
resource names input to the terminals 6-1 through 6-n. 

Further, the context holders 1-1 through 1-n are respec- 
tively provided with the name analysis units 2-1 through 2-n 
and the name translation units 3-1 through 3-n. The name 
analysis units 2-1 through 2-n respectively analyze the 
names of the resources, which are inputted from the termi- 
nals 6-1 through 6-n. In response to the results of analysis by 
the name analysis units 2-1 through 2-n, the name translation 
units 3-1 through 3-n respectively convert the results thereof 
into first or second resource implementation representations. 
Each first resource implementation representation is com- 
posed of a combination or set of a first list or series of 
resource elements in which resource identifiers are defined 
as elements and a first list or scries of implementation 
elements indicative of procedure information for processing 
the first series of resource elements. Now, the resource 
identifier is called an identifier inherently held by an actual 
resource which has been realized in advance in each com- 
puter system. Further, each second resource implementation 
representation is composed of a combination or set of a 
second list or series of resource elements in which individual 
sets of context identifiers and resource names are defined as 
elements and a second list or series of implementation 
elements indicative of procedure information for processing 
the second series of resource elements. The converted first 
and second resource implementation representations are 
respectively outputted from the terminals 7-1 through 7-n to 
the name resolution unit 4. 

The name resolution unit 4 has the terminals 8 through 10. 
The terminal 8 is of an output terminal used for the name 
resolution unit 4 and outputs a resource name to any one of 
the context holders 1-1 through 1-n. The terminal 9 is of an 
Input terminal used for the name resolution unit 4 and is 
supplied with the first or second resource implementation 
representation corresponding to the resource name outputted 
to any of the context holders 1-1 through 1-n from the 
terminal 8. The terminal 14 is of an output terminal used for 
the name resolution unit 4. The terminal It outputs the result 
of name resolution corresponding to any one of the first 
resource implementation representations inputted to the ter- 
minal 9. Namely, the name resolution unit 4 receives the first 
or second resource implementation representations output- 
ted from the terminals 7-1 through 7-n of the context holders 
1-1 through 1-n from the terminal 9. When the second 
resource implementation representations are received 
therein at this time, the name resolution unit 4 outputs a 
resource name of the second series of resource elements 
included in the second resource implementation representa- 
tions to its corresponding context holder designated by a 
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context identifier corresponding to the resource name from 
the terminal 8 thereof The context holder, which has output 
the resource name, sends back the first or second resource 
implementation representations to the terminal 9. Thus, the 
5 first resource implementation representations can be 
obtained by suitably using the context holder on a linkage 
basis. The name resolution unit 4 outputs the result of name 
resolution corresponding to all or any of the resultant first 
resource implementation representations from the terminal 

The resource implementation unit 5 has the terminals 11 
and 12. The terminal 11 is of an input terminal to which the 
result of name resolution outputted from the name resolution 
unit 4 is inputted. The terminal 12 is of an output terminal 

15 from which a handle of a resource associated with the result 
of name resolution outputted from the name resolution unit 
4 is outputted. By using the handle outputted from the 
tenmnal 12 of the resource implementation unit 5, a user can 
effect access to and processing on a virtual resource corre- 

2Q sponding to an input local resource name. 

FIG. 2 is a configuration^ view showing a first specific 
example of the first embodiment of the resource manage- 
ment apparatus according to the present invention. In the 
drawing, the same elements of structure as those shown in 

25 FIG. 1 are identified by like reference numerals and their 
description will therefore be omitted. Reference numerals 
21-21 through 21-n indicate resource holders respectively, 
reference numeral 22 indicates a resource manager, refer- 
ence numeral 23 indicates a communication unit, and ref- 

30 erence numeral 24 indicates a context manager. The resource 
management apparatus described in accordance with this 
specific example comprises M resource holders 21-1 
through 21-M, a resource manager 22, a communication unit 
23, a context manager 24, N context holders 1-1 through 

35 1-N, a name resolution unit 4 and a resource implementation 
unit 5. 

The resource holders 21-1 through 21-n hold actual 
resources therein respectively and are respectively provided 
with resource identifiers res-1 through res-M. The resour ce 

40 man ager 22 controls or manages the resou rces held in the 
resource holders 21-1 through 21-M extensively or localry to 
a 'Ipeclflir computer system. The communication unit 2 3 
performs communicatioDS between the resource manage r 22 
an'dthe context manager iA and performs communications 

45 w tm omer computer systems. " 

( The context manager 24 controls the context holders 1-1 
through 1-N. Further, the context manager 24 solves a name 
and acquires a handle using the name resolution unit 4 and 
the resource implementation unit 5. In the present specific 

50 example, context identifiers ctxt-1 through ctxt~N of the 
context holders 1-1 through 1-N and numbers of ports 
Indicative of handles effecting communications on the con- 
text holders 1-1 through 1-N are constructed so as to be 
managed in sets by tables Upon retrieval, all the tables are 

55 scanned to search or find out an entry of a table coincident 
with a context identifier of a context holder to be retrieved, 
thus realizing the retrieval such that a handle for commu- 
nicating with a context holder having the context identifier 
of the retrieved context holder Is send back or returned. As 

60 the retrieval, a retrieval method known as the hash retrieval 
using a hash table without using a simple table may be used 
In the present embodiment, the context manager 24 may 
acquire the handle for communicating with the context 
holder from the context identifiers. Therefore, if. for 

65 example, character strings or numbers defined as context 
identifiers and numbers defined as handle identifiers are 
managed so as to correspond to one another and a data base 
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that provides a retrieval function based on a context iden- {res-1, res-2}> that show a pair of a series of resource 

drier is used, the retrieval may be realized even in the form elements {res-1, res-2} and a series of implementation 

of any modes, elements {concat} to the input name namel. When the input 

The context holders 1-1 through 1-N also have the context name is other than the namel, the name translation unit 3-1 
identifiers ctxt-1 through ctxt-N respectively and arerespec- 5 sends back an empty resource implementation representa- 
tively composed of name analysis units 2-1 through Z-N and tion { }. Now, the "concat" shows a name for a coupling 
name translation units 3-1 through 3-N. procedure. 

Each of the name analysis units 2-1 through 2-N performs 7^ aforementioned resource implementation representa- 

a lexical analysis and a syntax analysis of each name, for ^ Qns <{ concat } t {res-1, res-2}> means resources obtained 

example and can be constructed so as to output an analysis 10 Dy supplying the resources given to the name namel by the 

tree as the result of name analysis. Algorithms of the lexical rcsource identifiers res-1 and res-2, as first and second 

analysis and the syntax analysis toye been described in the BI1l}mcals for the procedure concat 

* V" Aiwi»rivHv .11 the innut names mav be con- identifiers res-1 and rcs-2 are of normal files. The handle 

^"^ZlZ££to h &'^sP£Z* 15 show, a socket for a UNIX operating 

XSon units as the Saute of name analyst as .hey are. concat can * r«**d as a process t^*£*Jt 

^following description of specific operations, the name obtainedby reading and writing two a « ™* *f 

analysis units win bcdWoibcd Single construction of the present a^Jhe prepare oon^tisreal^d so that 

~y" • the socket is produced as a handle corresponding to me 

the latter. . , . , v 20 resources having the name namel. As a result of name 

Each of the name translation units *N tMoD J to me resources of the 

oumuts resource implementaoon r^sentations tt«t « a lM me handle is produced based 

pair of a series of resource dements and series of unpk- ^£ procedure concat. 

menution elements, to each input name. The name transla- ou H ™^ , , . . . ... . 

to unto *1 through 3-N can reconstructed as foUows: For M When, forexarnpk a J^dopcrabon lS further apphed to 

«aZh=. sets of names, a series of resource elements and a the handle produced by the procedure concat, the procedure 

^oi irnplementation elements are managed as a table. A concat serves as to read the ccm^ obtained by coupling 

scries of Source elements and a series of implementation the contents of a ^ ™ - J™? 

elements are acquired by referring to the table from the input contents of a second file apphed thereto to one anofter. 

name. ThercaSr. resource ™ementation representations x Further when, for example, a wnte operauon ^Ucdto 

are produced and outputted inVhe form of sets. «* * e P™*f™ ^^Z^T Z*^JZ 

E^ments in me sexLTunplernentation elements for the having ar«detornmed number of b ^™ e "™^to 

. , . mm okAW ^^..mo the resource having the resource identifier res-1 from the 

resource irr^ernentahon representaUons *«J procedures «"> rerr Zder is written into the resource having 

which allow handles for predetermined kinds of resources to ucau ,7^*^ i a, 

" . . .. c V, —j---,;.^ owntiniKi to be ,« the resource identifier res-2. In the present example, the 

be produced, ejections for f*** 1 ^!**?^ * contents of the two files given as the arguments are simply 

received from the resource handle, nod. ^oteinprtor ™ ^ * ^ foma 

output based on the resource £*^£^2££!L£ anTthe latter portion. However, a plurality of files may be 

may be names or identifiers for procedures realized by using ^ T~ j„ «»„ f^rwT 

any of a process of providing ^ach of resource identifiers coupled to one another in any form. 

given in resource implementation representations for a pro- « HGS^and 6 are flowcharts te M« o^ 

cedure input and effecting predetermined operations on a of a procedure concat operation. At S31, all the files given 

resource defined based on the provided resource identifier; a as arguments are first ^±^1^%^ 

process of inputting or outputting data to the resource given opened, one socket is produced. At S32 data abou all tie 

tad on merescJce identifier^ process of referring to the files are read into an array R mdicaUve of a cache in order 

contents of a predetermined memory; a process of changing 45 from the file of the first argument. At S33 a poster P for 

uTe contents tfte predetermined irimciy; and a process of accessing each of elements in the array R is initialized so as 

processing desired data or by using me plurality of processes to point out a first element in the array R. At S34, a pointer 

in combination. Q is initialized so as to point out the final element in the 

FIG. 3 is a view for describing one example of a corre- am Y ^ 2 , _ A . 

sponding table showing the relationship between a series of so At S35, an operation effected on the socket is placed in a 

resource elements and resource implementation representa- waiting state. When the operation is executed, ft is deter- 

tions employed in each of name translation units in the first mined at S36 which operation would be done. Thereafter, 

specific example of the first embodiment according to the the corresponding processes are successively executed from 

nresent invention. FIG. 3 shows a corresponding table in the result of dcternunarion. If the operation to the socket is 

which four names composed of a namel, a name2, a name3 55 found to be "read" at S36, then a read process is »^te4at 

and a name4 are represented as table entries. In the table, the S37. The read process is shown in FIG.5. It is judged at S51 

namel is realized by a resource of a resource identifier res-1, of FIG. 5 whether the pointer P shows the end of a file. If the 

a resource of a resource identifier res-2 and a procedure pointer P is found to be the tennination of the file, then 

concat Similarly, the name2 is materialized by the resource instructions indicative of absence of data to be read are 

of the resource identifier rcs-1, a resource of a resource 60 outputted to the socket at S52. If the pointer P is found not 

identifier res-3 and the procedure concaL Hie name3 is to be the end of the file at S51, then data about an element 

realized by the resource of the resource identifier res-1, a in the array R, which is specified by the pointer P, is 

procedure archive and a rxocedure unarchive. Further, the outputted to the socket at S53. Thereafter, the routine 

name4 is realized by the resource of the resource identifier procedure proceeds to S41 in FIG. 4. 

res-2, a procedure crypt and a procedure decrypt 63 If the operation to the socket is found to be ,4 write w at S36, 

In the following description, the name translation unit 3-1 then a write process is executed at S38. The write process is 

outputs resource implementation representations <{ concat}. shown in FIG. 6. It is further judged at S54 of FIG. 6 
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whether the pointer P indicates the end of a file. If the answer 
is found to be Yes at S54, then an empty element is provided 
subsequent to the final element in the array R and the 
pointers P and Q are set so as to point out the newly- 
provided final element at S5S, At data written from the 5 
socket is written into an element in the array R, which is 
pointed out by the pointer P. If the answer is found to be No 
at S54, then the data written from the socket is written into 
the element in the array, which is pointed out by the pointer 
P at S57. Thereafter, the routine procedure proceeds to S41 10 
in FIG. 4. 

If the operation to the socket is found to be "end (close)* 1 
at S36, men data are written every predetermined amounts 
in order from the initial element in the array R so as to start 
from the file of the first argument in order of appearing in 15 
arguments at S39, thereby flashing the cache. Thereafter, ail 
the files are closed at S40, followed by proceeding to the end 
of the routine procedure. 

It is judged at S41 whether the pointer P is equal to the 
pointer Q. If they are found to be equal to each other at S41, 30 
then a value indicative of the end of the file is set to the 
pointer P at S42. If the answer is found to be No at S41, then 
the pointer P is set so as to point out the next element at S43. 
Thereafter, the routine procedure is returned to S35 from 
which the processing is repeated. 

The present embodiment describes the case where the 
handle produced by the procedure concat is allowed to carry 
out both the read and write operations. However, the handle 
may be caused to cany out either one of them. A file ^ 
operation other than the read and write operations may be 
cazried out by the handle. Far example, a seek process as 
well as the open process and the close process may be • 
carried out. 

If resource implementation representations are input to 3J 
the name resolution unit 4 and a pair of an identifier for a 
context holding means and a name is included in the input 
resource implementation representations, then the name 
resolution unit 4 outputs a name constituting the set to a 
context holder determined by the identifier of the context 40 
holding means, which constitutes the set, thereby obtaining 
a second resource implementation representation associated 
with the name constituting the set Next, the set is replaced 
by the so-obtained second resource implementation repre- 
sentation. Thus, the above operation is repeated until the 45 
identifier for the context holding means is not included in the 
input resource implementation representations. 
Alternatively, respective sets of identifiers in context holders 
and names, which are recursively included in resource 
implementation representations, are successively replaced 50 
by their corresponding resource implementation representa- 
tions as in the case where a second set is replaced by a third 
resource implementation representation, a third set is 
replaced by a fourth resource implementation 

representation an n-lth set is replaced by a nth 55 

resource implementation representation to thereby finally 
obtain the result of name resolution excluding the sets of the 
identifiers for the context holding means and the names. 

FIG. 7 is a flowchart for describing one example of the 
operation of the name resolution unit 4 in the first specific 60 
example of the first einbodiment according to the present 
invention. It is first judged at SUS1 whether a pair <C; N> of 
a context identifier C and a name N is included in resource 
implementation representations given as arguments. If the 
answer is found to be Yes at S61, then processes of next S62 65 
through S66 are executed. At S62, the context identifier C is 
inputted to the context manager 24 to obtain a handle HC for 
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the context identifier C. Further, the name N is inputted to 
the so-obtained handle HC at S63 and a resource implemen- 
tation representation RN corresponding to the name N is 
obtained from the handle HC at S64. The processing of the 
name resolution unit 4 is recursively executed based on the 
resultant resource implementation representation RN at S65. 
At S66, the pair <C; N> is replaced by the result of name 
resolution I obtained at S65. 

At S67, the resource implementation representation 
obtained from the result of replacement at S66 is sent back 
or returned as the result of name resolution. If it is judged at 
S61 that the pair <C; N> has not been included, i.e., the 
above replacement has not been made, then the resource 
implementation representations given as the arguments are 
returned as the result of name resolution as they are. 

One example of the operation of the first specific example 
of the first embodiment will be described below. Here, the 
operation for designating or specifying the context identifier 
ctxt-1 and making a resolution request for the name namel 
to the communication unit 23 will be described. When the 
resolution request for the name namel under the designation 
of the context identifier ctxt-1 is received, the communica- 
tion unit 23 requests the context manager 24 to search or 
retrieve the context holder with the context identifier as 
ctxt-1 from the context holders 1-1 through 1-N held and 
managed by the context manager 24. 

The context manager 24 retrieves the context holder with 
ctxt-1 held as the context identifier. As described above, the 
context manager 24 represents the context identifiers of the 
context holders and the numbers of the ports indicative of 
the handles effecting communications on the context holders 
in the form of the sets and manages them by the table. By 
referring to the table, the number of the port indicative of the 
handle that communicates with the context holder 1-1 held 
associated with the context identifier ctxt-1 is obtained. In 
the following description, the resultant number of port is 
often called "handle**. 

Thus, the communication unit 23 inputs the name namel 
to the context manager 24 to obtain a handle corresponding 
to the context holder 1-1. Next, the communication unit 23 
requests the context holder 1-1 based on the handle to 
perform a name resolution process. The context holder 1-1 
inputs the name namel to the name analysis unit 2-1 and 
requests the name analysis unit 2-1 to analyze the same. The 
name namel inputted to the name analysis unit 2-1 is 
outputted to the name translation unit 3-1 as it is. 

The name translation unit 3-1 outputs the resource imple- 
mentation representations <{ concat}, {res-l,res-2}> indica- 
tive of the pair of the series of resource elements {res-1, 
res-2} and the series of implementation elements {concat} 
to the input name namel and sends it back to the context 
manager 24. 

The context manager 24 inputs the resource implemen- 
tation representations <{ concat}. {res-1, res-2}> returned 
from the name translation unit 3-1 to the name resolution 
unit 4. Since no context identifier is included in the resource 
implementation representations <{ concat}, {res-1, res-2 }> 
in the present example, the name resolution unit 4 returns the 
input resource implementation representations to the context 
24 as the result of name resolution as they are. 

The resource implementation unit 5 receives therein the 
result of name resolution <{ concat}, {res-1, res-2 }>. starts 
up the procedure concat as a process, assigns a handle 
identifier hi to the handle produced by the procedure concat 
and outputs the handle identifier hi to the context manager 
24. The context manager 24 associates the name namel and 
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the handle identifier hi with each other through the com- 8 under the name "Z" inputted from the name analysis unit 
munication unit 23 and returns the handle identifier hi to a 2-2 and outputs resource implementation repressions 

identifier hi. aQd mc procedure compress. 

As described above, the user gives a local name called The rcsource implementation representations 

name namel to a local resource having properties equivalent <{ C orapress}, {<ctxt-l, namcl>}> are delivered to a name 

to those of a hypothetical file obtained by coupling the file resolution unit 4. The name resolution unit 4 is activated in 
res-1 and the file res-2 to one another and can handle the w a masma ^n^r to the first specific example. Namely, the 

name namel as if the name namel would be an actually- namc rc&0 iutioD unit 4 is operated in accordance with the 

existing single file. flowchart shown in FIG. 7. In this case, each individual set 

Since the resource management apparatus accordin g to 0 f a context identifier and a name is included in the resource 

m e"igsT"emDoote fta* each oflh e implementation representations. Therefore, the processes of 

name translation units outputs the resource implementatio n t0 544 shown in FIG. 7 are executed. According to the 

representations including the series of im pl antation el e- processes, the context holder 1-1 having the context iden- 

L meats as described above, the use r can sctthe name namel tifier ctxt-1 is called up to perform the resolution of the name 

to the context holder 1 as me lo cal resource, e.g., "the nam el namel. If, for example, the context holder 1-1 sends back 

i s"a resource obtained by coupling the res-1 and the res-2 to ^ ^ resource implementation representations <{concat}, 

o ne another In accordance with the procedure concaf^Tfiu sT {res-1, res-2}> as in the aforementioned first specific 

si nce the resource having the propaties desired by the us er example, then {<ctxt-l, namel>} in the resource implemen- 

can be locally realized, the reso urce mana g ement ap paratus tat i on representations is replaced by the above resource 

accorfogto the fu^t"^e1ffl>«lime^ is able tg_ solve_tfie implementation representations and <{ compress}, 

aforementioned problems! ^ {<{concat}, {res-1, res-2}>}> are outputted as the result of 

A second specific example of the first embodiment D ame resolution by the name resolution unit 4. Further, a 

according to the present invention will now be described. resource implementation unit 5 receives the result of nam e 

The second specific example is identical in structure to the resolution therein so as to start up the procedure cc*npress. 

first specific example except for the provision of second The resource implementation unit 5 is identical in operation 

context holders as well as inclusive of the first specific M to that employed in the first specific example except for the 

example. The second context holders are identical in stmc- startup of the procedure compress used as an alternative to 

ture to the context holders 1-1 through 1-N in the configu- the procedure concat 

ration shown in FIG. 2. The second context holders are Thus, the user gives a local name called name name2 to 

managed by the context manager 24. Namely, some of the a local resource having such properties that upon reading, 

context holders 1-1 through 1-N shown in FIG. 2 may be 35 data obtained by expanding data about the resource repre- 

constructed as the second context holders. In the present sented by the name namel in a predetermined mode is read, 

example, the context holder 1-2 will be described as being whereas upon writing, written data is compressed in the 

regarded as the second context holder. A description will be predetermined mode and the compressed data is written into 

specifically made of an example of a context holder in which the data about the resource represented by the name namel. 

the name name2 is used as a character string of "namel .Z" ^ Further, the user is able to handle the name name2 as if it 

and which is activated such that when a read access is made would be an actually-existing single file, 

under the name "namel 2? % a result obtained by expanding Thus, since the resource management apparatus according 

a resource of the name namel in accordance with a prede- t0 me embodiment is able to have a plurality of context 

termined compression/expansion method is read, whereas holders, a context holder capable of resolving the name 

when a write access is made under the name "namel.Z" , a 4J naiQ£ 2 corresponding to a character string including the 

result compressed by the predetermined compression/ name namel is constructed so as to solve a portion that do 

expansion method is written into the resource of the name not include the name namel, whereas a context holder 

namel. capable of resolving the name namel is constructed so as to 

The name analysis unit 2-2 of the context holder 1-2 solve the remaining portions, thereby making it possible to 

indicative of the second context holder analyzes the input 50 hierarchically solve names. Consequently, the name name2 

second name name2 in accordance with a lexical analysis or can be set to the context holder 2 as /name name2 is a 

a syntax analysis and divides it into a name "Z" and a name resource obtained by compressing the name namel of the 

4 'namel** in the form of symbols. Thereafter, the name context identifier cntx-1 in accordance with the procedure 

analysis unit 2-2 outputs the name "ZT and the name compress/, for example. Thus, since the resources having the 

"namer to the name translation unit 3-2. 55 properties desired by the user can be tuerarchically designed 

FIG. 8 is a view for describing one example of a cone- and locally realized, the aforementioned problems of the 
sponding table employed in a name translation unit of a resource management apparatus can be resolved. Since the 
second context holder in the second specific example of the design of name resolution can be hierarchically carried out 
first embodiment according to the present invention. The under the above construction, each name space can be easily 
name translation unit 2-2 has the corresponding table shown eo designed and new context holders can be constructed so as 
in FIG. 8. A name "Z*\ a resource implementation element to use the already-existing context holders, thereby making 
{compress} composed of a procedure compress, and a it possible to easily re-use the name space, 
context identifier ctxt-1 are set in the corresponding table a third specific example of the first embodiment accord- 
shown in FIG. 8 so as to correspond to one another ing to the present invention will now be described. The third 

The name translation unit 3-2 obtains the resource imple- 65 specific example is substantially identical in structure and 

mentation element {compress} and the context identifier operation to the first specific example. As the present spe- 

cntx-1 by referring to the corresponding table shown in FIG. cine example, an example will be described in which 
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procedures for performing interpolation and extrapolation 
processes are carried out in combination to solve each of 
names. Here, the name will be represented in the form of 
"data name — resolution", The resolution is regarded as a 
character string indicative of positive real numbers. 

In the following description, the data name is regarded as 
a name3 and represents image data. The resolution of the 
image data is regarded as 17.5.1. Namely, an input resource 
name is shown as **name3 175.1**. A resource res-1 is of 
image data whose resolution is regarded as a value scan- 
inputted on a 400 pixels-per-inch (=25.4 mm which will be 
the same below) basis. Further, a resource res-2 is also of 
image data whose resolution is regarded as a value scan* 
inputted on a 100 pixels-per-inch basis. 

Id the third specific example, the context holder 1-3 will 
be called up. The name analysis unit 2-3 in the context 
holder 1-3 analyzes an input name in accordance with a 
lexical analysis and a syntax analysis in a manner similar to 
the aforementioned second specific example. Here, imple- 
mentation elements are separated into a character string on 
the left side as seen from a symbol used in place of the 
separator M ** and a character string on the right side as seen 
from the same symbol. 

FIG. 9 is a view for describing one example of a corre- 
sponding table employed in each of name translation units in 
the third specific example of the first embodiment according 
to the present invention. A name translation unit 3-3 has the 
corresponding table shown in FIG. 9. A series or string of 
resource implementation elements interpolate_300_lH 
and a series or string of resource elements res3 and res2 are 
registered in the corresponding table shown in FIG. 9 so as 
to correspond to a name namel. A series of resource 
implementation elements interpolate_80#_100 and a series 
of resource elements res4 and res2 are registered in the 
corresponding table so as to correspond to a name name2. 
Further, a series of resource implementation elements 
interpolate_4#0_l#0 and a series of resource elements resl 
and res2 are registered in the corresponding table so as to 
correspond to a name name3. 

The name translation unit 3-3 receives therein a pair of the 
name namc3 and a character string "175. T indicative of a 
real number and acquires a procedure toterpolate__4#0_ 
10#, a resource identifier res-1 and a resource identifier res-2 
from the name name3 by referring to the corresponding table 
shown in FIG. 9. As a result, the name translation unit 3-3 
outputs resource implementation representations 
<{intopolate__400_160 (175.1)}, res-1, res-2> therefrom. 
Now, the interpolate_4OO_10© (175.1) is defined as a 
procedure for fanning or constituting images of 400 pixels 
per inch and 100 pixels per inch by an interpolation process 
and an image having a resolution of 175.1 pixels per inch by 
an interpolation process. Since the character string "175. 1" 
indicative of the resolution is of a character string deter- 
mined from an input name, it is constructed so as to be 
inputted to the procedure interpoIate_4M_l#0 as an argu- 
ment for the procedure interpolate_40t_l#0. Further, a 
character string indicative of a resolution of "400" or "1 W 
or the like in the procedure name may be constructed so as 
to be inputted to the procedure interpolate as an argument for 
the procedure interpolate. 

A name resolution unit 4 is activated in a manner similar 
to the first specific example. Further, a resource implemen- 
tation unit 5 is activated in a m*r»"" > similar to the resource 
implementation unit 5 of the first specific example upon 
starting up the procedure interpolate_4#0_li0 except that 
175.1 is inputted as the argument 



Since some of the names is given to the procedure as the 
argument in the third specific example as described above, 
a context holder can solve an infinite number of names 
different from one another. Accordingly, groups having an 
5 infinite number of members and groups capable of approxi- 
mately handling names having continuity corresponding to 
real numbers as members so long as the accuracy of expres- 
sion of data by a computer is allowed, can be constructed. 
Now, the handling of the names having the continuity as the 
to members means that, for example, a name A- 100. x con- 
structed by a resolution x that satisfies 100.1<x<100. 2 
between A- 100. 1 and A- 100. 2 is included as a member and 
can be resolved. 
Thus, since the names and the procedures are respectively 
15 managed in combination, the conventional problem that the 
groups having the infinite number of members cannot be 
realized, can be resolved. By selecting a name having 
properties necessary for each individual user from the names 
having the continuity and enabling the resolution of the 
20 selected name, a high-flexible distributed system providing 
name spaces for resource access, which include local group 
resources reflecting preference and intentions for an access 
method by the individual users every users, is embodied. 

One example of a process for the procedure interpolate^ 
400_1M will be described as the last of the third specific 
example, FIG. 1* is a flowchart for describing one example 
of the process of the procedure interpolate_400__ 1Q#. Now, 
the procedure interpolate_4#0_lu0 will take a format of 
tt interpolate_4M_10# (ParamlXARGl, ARG2)*\ 

At S71 t files given as arguments ARG1 and ARG2 are all 
opened. When they are successfully opened, one socket is 
produced. At S72, data about all the files are read into 
two-dimensional arrays R4#0[x][y] and R1#0[X][YJ indica- 
tive of caches in order from a file given as a first argument 
At S73 through S76. arrays D[u][v] are produced. Firstly, 
u=0 and v=0 at S73. Calculations of D[u][v] at S74 through 
S76 are selected every Paraml steps according to the value 
of Paraml from cornbinations of all the u at which int(u* 100/ 
40 Paraml>f 1 does not exceed the inaximum value of X and all 
the u at which int(v*100/Paraml>+l does not exceed the 
maximum value of Y. Here, the term int(x) will be regarded 
as a whole number of x, and the term frac(x) will be regarded 
as a decimal fraction of x. 
" When lOOcParaml <400, D[u][v) is calculated at S74 as 
follows: 



25 



30 



33 



50 



55 



60 



DtuJ[v] = (Pwunl - 100y(400 - 100)X<1- 
&»c(uM0O/POTmI))*a - 

^v^l(XyPar^))*R10Ormt(u*10C^>K«^IIto(^ 100/Pt 

rami) + 1) + fr»c(u«10QPu«ml)*O - 

&»c(y* NXYPtnanl))* R 1 0O[mt(u* 100/Pmrtnol) + 

I][a4v*100/Panml)] + (1- 

frac(u* 10iyPu^)*B^v*10ayPmml)*R100(int(u* 

10O/PBraml)]Iixit(T* lOO/Ptnml) + 1J + 

frwc(u* 10O*Paraml)*fr*c(v • lOO/Paraml)*R 1 00( im^i* 

100/PwwnI) + lHmt(v*10(yPtetinl) + (Paraml - 

100>(400 - 100)»{(1 - &^u«400/POTinl))*(l - fi«c 

(r»4O»Pana2il))*R4C0(mt(u»40Q^ 

40tVP«iml) + I J + fi^u*40(H»arBml>«(l - 

fl^(v*40»PTOnl))*R4O0(ii<(uM0a?Br«iiil) + lj[mt 

(▼MttVPttwnl)] + (1 - 

rrol)Iixit(v+40Q/PtremJ) + 1J + 

Cu*400/Pn«ml) + l][im(vMOO^nmil) + 1) 



65 



When Paraml >=400. D(u][v] is calculated at S75 as 
follows: 
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for resources corresponding to the resource names inputted 
to their corresponding terminals 6-1 through 6-n are respec- 



Djulv] = (i - faw(u*40tvp««ml)>*<i - tivcly outputted to the terminals 7-1 through 7-n. 

Furth.. fte context holders 1-1 through 1-n ejnployed in 

^(Y*4oa^wJ)rR^'^uMO0^unl) + s the second ernbodiment are respectively provided with name 

ij|ta<v*4avparami)) + (i - analysis units 2-1 through 2-n, name translation units 3-1 

&»c(*400/PMiml>)*^^^ through 3-n, name resolution units 4-1 through 4-n and 

SSS^^ resource implementation units 5-1 through 5-n The name 

ami) + il[in!(v*40CVP«mni) + 1\ analysis units 2-1 through 2-n and the name translation units 

— — — — io through 3-n are identical to those employed in the first 

embodiment 

When (KParaml <*100, D[u][v] is calculated at S76 as ^ ^ rcsolutioil units 4-1 through 4-n have tenninals 

follows: M through 8-n and terminals 9-1 through 9-n respectively. 

_ _ — The terminals 8-1 through &-n arc respectively of output 

DMM = (l - frw(u»iotVPMamJ))»(i - 15 terminals of the name resolution units 4-1 through 4-n. Each 

to(vMOCVPar«nd)rRioo(atf(u*i of the terminals 8-1 through 8-n outputs the name of a 

Kxypwwni) + 1] + ft*c<ii*io(yparanii)*(i - resource to any one of the context holders 1-1 through 1-n. 

t^^^)^oc{^oof?^) + i}[^ ^ tcnninals Vl though 9 . n ^ respectively of input 

L*<u' ioom^mi))»fr»c(v* loo/PananD^R loopmoi* hxyp» terrninals of the name resolution units 4-1 through 4-n and 

mnD][iat(v* Kxyptnml) + i] + 20 are respectively supplied with handles for resources corre- 

a«(u»ioort»»rami)^(v*iocvpmi^>*Riootini<u* sponding to the resource names outputted to the context 

locviwi) + lUmtfy'iocwwi) » n holders 1-1 through 1-n from the output terminals 8-1 

"~ " ' through 8-n. Namely, when context identifiers are included 
At S77, u=0 and v=0. At S78, an operation relative to the in resource implementation representations received from 
socket is placed in a waiting state. It is judged at S79what 25 the name translation units 3-1 through 3-n, the name reso- 
is the operation to me socket If the ope^ lution units 4-1 through 4-n output the resource names to 

•read" at S79, then u=0 if u exceeds the maximum value of their corresponding context holders indicated by the context 
u and v is advanced or incremented by 1 at S80. Further, an identifiers through the output terminals 8-1 through 8-n and 
EOF (end of file) is produced if v exceeds the niaximum receive their corresponding handles from the terminals 9-1 
value of v at S81 and the routine procedure is returned to S78 30 through 9-n. Thus, the context holders are applied on a chain 
from which the processing is repeated. Furthermore, D[u][v] basis until the context identifiers are cot included in the 
is outputted to the socket and u is advanced by 1 at S8Z resource implementation representations. The result of name 
Thereafter, the routine procedure is returned to S78 from resolution corresponding to all or any of the resultant 
which the processing is repeated. resource implementation representations is outputted to each 

ffmeoperatiohtomesocta^ " of the resource implementation units 5-1 through 5-n. 

then a write-disable error is outputted and the routine Each of the resource implementation units 5-1 through 
procedure is completed. If the operation is found to be "end 5-n is inputted with the result of name resolution outputted 
(closer at S79, then the routine procedure is finished as it from each of the name resolution units 4-1 through 4-n and 
is. 40 outputs a handle corresponding to the input result of name 

naUisablockdiagramshowmgasecondembodm^ resolution from each of me terminals 7-1 through 7-n. By 
of a re" nutgeZ apparatus according to the «*t the handles loutputted from the tenninaU M ^throu^ 
wesent invention. Inthe drawing the same elements of 7-n, a user can effect access and processing onto virtual 
shown in FIG 1 are identified by like resources corresponding to the input local resource names, 
reference numerals and their description will therefore be 43 FIG. 12 is a configurations! view illustrating a first 
omitted. Reference numerals 4-1 through 4-n indicate name specific example of the second embodiment according to the 
resolution units respectively. Reference numerals 5-1 present invention. In the drawing, the same elements of 
through 5-n indicate resource implementation units respec- structure as those shown in FIG. 11 are identified by like 
tively. Reference numerals 8-1 through 8-n and 9-1 through reference numerals and their description will therefore be 
9-n indicate terminals respectively. In the second w omitted. Reference numeral 91 indicates a resource 
crnbodirnent, the name resolution unit 4 and the resource manager, reference numerals 92-1 through 92-n indicate 
implementation unit 5 employed in the first ernbodiment are resource attribute holders respectively, reference numeral 93 
provided within their corresponding context holding means. indicates a group manager and reference numerals 94-1 
The second embodiment comprises n context holders from through 94-m indicate group attribute holders respectively, 
a context holder 1-1 to a context holder 1-n. The number of 55 As the present specific example, an example will be 
the context holders may be one. Alternatively, the present described wherein a local file system, which reflects user s 
embodiment may be composed of a desired number of directions and intentions, is realized by providing local 
context holders groups respectively supplied with local names in accordance 

The context holders 1-1 through 1-n have inherent context with corresponding tables determined or set by individual 
identifiers respectively. Further, the context holders 1-1 60 uscrs * 

through 1-n have terminals 6-1 through 6-n and terminals Jjfr ejocal groups de scribed in the present ffff c f*"g lc 
7-1 through 7-n respectively. The terminals 6-1 through 6-n *™ nfloca] uireaofiesr'ftr ffe system n aving melPgal 
are respectively of input terminals of the context holders 1-1 directories comprises the resource manager 91 ana me group 
through 1-n. The terminals 6-1 through 6-n are respectively manager 93. In the present embodiment, eaco ot resour ces 
supplied with names of resources. The terrninals 7-1 through 65 corresponds to a file and a (hrectory. The file js provided by 
7-n are respectively of output terminals of the context t»<* rcso\ffce,attribute holdersjg-ltoou gh 92- n.gie 
holders 1-1 through 1-n. In the second ernbodiment, handles resource attribute holders 92-1 through 92^respectively 
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hold intently-identifiable resource identifiers and resource 
data indicative of the contents of the files. Each resource 
identifier is of a handle under which as operation can be 
applied to a resource. Since the resources provided by the 
resource attribute holders 92-1 through 92-n are of files, for 
example, open, read write and close operations of each file 
can be given to each file handle. 

In the present specific example, the resources are man- 
aged extensively or locally to a specific computer system by 
the resource manager 91. The resource manager 91 includes 
the n resource attribute holders 92-1 through 92-n and 
unfllustrated procedure application units and communicates 
with the outside or the group manager 93. 

The m group attribute holders 94-1 through 94-m corre- 
spond to the context holders 1-1 through 1-n shown in FIG. 
11. The group attribute holders 94-1 through 94-n include 
group identifiers -1 through -m, name analysis units 2-1 
through 2-m, name translation units 3-1 through 3-m. name 
resolution units 4-1 through 4-m and resource implementa- 
tion units 5-1 through 5-m respectively. The group identi- 
fiers -1 through -m correspond to the context identifiers. The 
group attribute holders 94-1 through 94-n are respectively 
intently identified by the group manager 93. The group 
manager 93 identifies, holds and manages the group attribute 
holders 94-1 through 94-nt 

The group identifiers -1 through n are constructed so as to 
produce groups in which subsets of names solvable by 
contexts are defined as members, from these group identi- 
fiers and thereby to realize local groups. In the present 
example, the group identifiers are constructed so as to 
include procedures for behaving as groups, depending on the 
handles under which the operations are applied to the 
groups. However, the group identifiers are not necessarily 
limited to this construction. Alternatively, the group identi- 
fiers may double as the handles under which the operations 
are applied to the groups. The group attribute holding means 
may be realized so as to output lists of solvable names 
extracted from entries in a name conversion or translation 
table to list members applied to the handles represented by 
the group identifiers, respectively or output a character 
string based on language indicative of sets of the solvable 
names to each list member. 

One example of a specific operation will be described 
below. A description will be made here of an operation of a 
file system for constituting a tree structure, wherein a local 
tree structure having local names is produced and provided 
at each individual user. 

F IG. 13 A-B is a view for describing a local file sys tem. 
LerTnow* consider a Uiimury having a t ree s triicture sh own 
in FIG. 13(A). For example, a resource stored in the farm of 
a path name called "/by-G/lG/monthly report** and a 
resource stored in the form of a path name called *7by-G/ 
2G/monthly report** are normally clearly distinguished from 
each other. In the conventional file system, they cannot be 
handled as a single resource. However, there may be cases 
where one would like to handle a plurality of resources as if 
to be set as a single resource. In order to cope with such a 
case, the present first specific example handles the resources 
in the form of the groups. 

WSJ. 14 is a conilgurational view showing one example of 
a resource manager in the first specific example of the 
second embodiment according to the present invention. A 
resource manager 91 corresponding to one employed in the 
example shown in FIG. 13 is illustrated in FIG. 14. Resource 
attribute holders 92-1 through 92-4 respectively hold 
resource identifiers [1G monthly report], (1G plan], [2G 
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monthly report] and I2G patent], and resource data 
DATAlGmonthly-report, DATAlGplan, DATA2Gmonthly- 
report and DATA2Gpatent 
FIG. 15 is a configurational view showing one example of 

5 a group manager in the first specific example of the second 
embodiment according to the present invention. FIGS. 
16(A) to (D) are views for explaining examples of corre- 
sponding tables held in the name translation units employed 
in the first specific example. A group manager 93 corre- 

10 spending to one employed in the example shown in FIG. 13 
is illustrated in FIG. 15. The group manager 93 has group 
attribute holders 94-0 through 94-3. The group attribute 
holders 94-0 through 94-3 respectively hold [/], [by-G], [1G] 
and [2G] corresponding to group identifiers 1 through 3, 

15 name analysis units 2-0 through 2-3, name translation units 
3-0 through 3-3, name resolution units 4-0 through 4-3, and 
resource implementation units 5-0 through 5-3. 

When names represented by character strings including a 
symbol *Y" are inputted, the name analysis units 2-0 through 

20 i 3 are respectively activated so as to separate them into a 
character string on the left side as seen from the suitable 
symbol *V and a character string on the right side, which 
includes the symbol "/". 
The name translation unit 3-1 holds therein such a cor- 

23 responding table as shown in FIG. 16(A). The name trans- 
lation unit 3-1 refers to the corresponding table so as to 
translate or convert the intended name. When a name called 
"iG" is inputted, the group identifier [1G] is outputted from 
the corresponding table. On the other hand, when a name 

30 called "2G" is inputted, the group identifier [2GJ is outputted 
from the corresponding table. 

Similarly, the name translation unit 3-2 holds therein such 
a corresponding table as shown in FIG. 16(B). The name 
translation unit 3-2 refers to the corresponding table so as to 
translate or convert the intended name. When a name called 
"monthly report" is inputted, the group identifier [1G 
monthly reportjis outputted from the corresponding table. 
On the other hand, when a name called "plan" is inputted, 

^ the group identifier [1G monthly report] is outputted from 
the corresponding table. 

The name translation unit 3-3 holds therein such a cor- 
responding table as shown in FIG. 16(C). The name trans- 
lation unit 3-3 refers to the corresponding table so as to 

45 translate or convert the intended name. When a name called 
''monthly report" is inputted, the group identifier I2G 
monthly report] is outputted from the corresponding table. 
On the other hand, when a name called "patent" is inputted, 
the group identifier [2G patent] is outputted from the cor- 

5Q responding table. 

The name translation unit 34) holds therein such a cor- 
responding table as shown in FIG. 16(D). The name trans- 
lation unit 3-0 refers to the corresponding table so as to 
translate or convert the intended name. When a name called 

55 "by-G" is inputted, the group identifier [by-G] is outputted 
from the corresponding table. 

The name translation units employed in the present spe- 
cific example are constructed so as to refer to the corre- 
sponding tables to thereby output the representations for the 

60 name resolution. However, the name translation units may 
convert names using a hash table, an associative array, a 
linked list or a relational data base* Generally speaking, any 
implementation means may be used if capable of holding the 
corresponding relationship between character strings and 

65 numbers and performing retrieval. 

When a user obtains access to the resource specified by 
the path name called "/by-G/lG/monthry report", the user 
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requests the group manager 03 to input a set <[/], "/by-G/ resolution representation. Since the procedure is vacant in 

lG/monthly report**> produced from the group identifier (/] this case, die name resolution representation is described 

indicative of the group attribute holder 94-6 and the name under the omission of the procedure on the name resolution 

7by-G/lG/monthly report" to the group attribute holder representation. 

94_a 5 When the name resolution unit 4-2 inputs the name 

The name analysis unit 24 of the group attribute holder resolution representation including the procedure to the 

944) analyzes the name M /by-G/lG/montfaly report" and resource implementation unit 5-2, the resource implcmcn- 

divides it into the name "by-G" and the remaining conver- tation unit 5-2 produces such a new handle that the result of 

sion or translation name u /lG/monthly report**. The analysis execution of the procedure is applied to the handle for the 

of each name is performed in dependence on a naming rule. io file resource. Since the name resolution representation 

Here, the path name is regarded as a series or string of including the vacant procedure is inputted in this case, the 

element names separated by the symbols T. Thus, the name resource implementation unit 5-2 outputs the resource iden- 

analysis can be realized by checking character strings prior tifier [IGmonthly report) as It is. 

to the appearance of the next separate symbol T. Broadly The name resolution unit 4-1 requests the group attribute 

speaking, the name analysis may be realized by the lexical holder 94-2 having the group identifier [1G] to solve a name 

analysis and syntax analysis described in the aforementioned "/monthly report". As a result of its request, the name 

■•Compilers", Addison- Wesley Publishing Co., Ltd. by A. V. resolution unit 4-1 receives a resource identifier [IGmonthly 

Aho, R. Sethi, J. D. UUman, Chapters 1 to 4, 1986, for report] corresponding to a handle for a resource therein. The 

example. name resolution unit 4-1 replaces a pair of the group 

The name translation unit 3-0 converts the name "by-G** 20 identifier and the name <[1G], "/monthly report M > with the 

to obtain the group identifier [by-G J. Further, the name resource identifier [IGmonthly report] to thereby obtain a 

translation unit 3-0 makes a pair of the translation name name resolution representation {[IGmonthly report)} in 

71G/monthly report* outputted from the name analysis unit which no pairs of group identifiers and names are included 

2-0 and the group identifier and outputs a scries of resource The resource implementation unit 5-1 is inputted with the 

elements {<[by-G], 'YlG/monthly reporT>} constructed as 23 name resolution representation {[IGmonthly report]} in the 

one element same manner as the resource implementation unit 5-2 and 

Since the set of the group identifier and the name <[by-G], outputs the resource identifier [IGmonthly report] as it is. 

"AG/monthly report*^ is included in the series of resource Similarly, the name resolution unit 4-0 requests the group 

dements {<[by-G], *71G/moirthlyrcport**>}, the namcreso- attribute holder 94-1 having the group identifier [by-G] to 

lution unit 4-0 requests the group attribute holder 94-1 30 solve a name "lG/monthly report**. As a result, the name 

having the group identifier [by-G] to solve the name 71G/ resolution unit 4-0 receives a resource identifier [IGmonthly 

monthly report** report] corresponding to a handle for a resource therein. The 

The group attribute holder 94-1 activates the name analy- name resolution unit ^J^^ f ^jl^ r ^l 

sis unit 2-L the name translation unit 3-1 and the name „ identifier and the name <[by-G], /lG/monthly reporf*> 

sirnilar to the name analysis 35 with the resource identifier V<*^^£*^ 

unit 2-0, the name translation unit 3-0 and the name reso- obtain a name resolution representation {[IGmonthly 

uXnunit 44). As a result, the name resolution unit 4-1 can report]} in which no pairs of group io^biiers^d are 

obtain a second series or string of resource elements {<[1G], *d«ded ™* resource implementatioD ^umt 5-0 

-/monthly report^}. Since a pair of a group identifier and with the name reso udon refutation {[lGmontoly 

a name <[lXvmonthly report is included in the second 40 report]} ma manner sim^ 

series of resource dexoentsfthe name resolution unit 4-1 unit « and outputs the resource identifier [IGmonthly 

requests the group attribute holder 94-2 having the group report] as it is. 

identifier [1G] to solve the name "/monthly report**. As a result, the user can obtain the resource identifier 

The group attribute holder 94-2 activates the name analy- 45 [IGmonthly report] as a result of resolution of toe name 

ris unit to? name translation unit 3-2 and the naine -/by-G/lG/monthly report** from the groupj 

llZLn ^llTlm^n^ simflar to the name analysis 9*0. Since the resource identifier [IGmonthly report] is of 

£ftM TthTname translation unit 3-0 and the name reso the handle for the file me user ^operate a fib relative to 

lution unit <M>. As a result, the name resolution unit 4-2 can the rescue* data ^Al^^repat based on the 

obtain a series of resource elements {[IGmonthly report]} w resource identifier [IGmonthly report), 

composed of a resource identifier [ IGmonthly report]. Since A process of resolving a name 7by-G/lG wfll now be 

no pairs of a group identifier and a name is included in the described. The name analysis unit 2-# of the group attribute 

series of resource elements, the name resolution unit 4-2 no holder 94-0 analyzes the name 'Vby-G/IG** and divides it 

longer requests other group attribute holders to solve the into the name "by-G" and the remaining translation name 

n ^ ts 55 *Y1G*\ The name translation unit 3-0 outputs a series or 

In fee above operations, the resource identifiers are string of resource elements {<tby-G], **/lG**>}. T^e name 

regarded as being aWe to be distinguishable from the group resolution unit 4-0 requests toe group attribute holder 94-1 

Km TfoT example, a specffiTstring for making a having toe group identifier [by-G] to solve the name "/1G*\ 

distinction between the resource identifiers and toe group The name analysis unit 2-1 of the group attribute holder 

identifiers may be included in a table. Alternatively, if 60 *4-l sets the name as "iG** and the translation name as *T . 

identifiers are of numbers or a character string, then a The name translation unit 3-1 outputs a series of resource 

character string that starts from a number larger than a elements {<[1G], "/**>} therefrom. The name resolution unit 

specific number, may be constructed so as to be distin- 4-1 requests the group attribute holder 94-2 having the group 

guished as a resource identifier. identifier [1G] to solve the name "V". 

The name resolution unit 4-2 outputs a resource identifier 63 The name analysis unit 2-2 of the group attribute holder 
[IGmonthly report] corresponding to a handle for a file 94-2 sets a name for a vacant character strmgand a trans- 
resource to the resource implementation unit 5-2 as a name lation name for the vacant character string, i.e.. ****. The name 
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translation unit 3-2 outputs a vacant or empty series of resource specified by a path name called M /by-G/2G/ 

resource elements to the name for the vacant character monthly report" under a path name called "\by- 

string. The name resolution unit 4-2 obtains a name reso- documentoonthly report^, a resource designated by a 

t 4 , , nam name called "yby-Q/2G/patenT under a path name 

lution representation group}. ^^-SolmeniteDt^ respectively. Therefore, 

Now, a procedure "group" corresponds to a procedure of 5 loca] havingnames local to the second user, Le.. 

allowmganoperaUontobeappUedtoagioupresc4irce.In <v «\ Dy -document\ "Nby-documentAplan", w \by- 

the present example, the identifiers of the group attribute documenttmonmly report" and nby-document\patenr are 

holders are set as arguments and names solvable by group realized Described specifically, 4 V, "by-document", "plan", 

attribute holders designated or specified by the arguments "patent" and ''monthly report" may be prepared as group 

are defined as members. When an operation list member is 10 attribute holders. 

applied, a handle for each group resource that outputs a FIG. 17 is a configuratioiial view showing one example of 

member list, is produced. For example, the procedure the group manager employed in the second specific example 

"group" produces one socket as a handle for a resource of mc sccond cm bodiment according to the present inven- 

group treatable as a directory. Next, a name list is calculated ^ mGS 18(A) to (I) are views for describing examples 

from items of names in all lines of each corresponding table " ^ comsponding teblcs held by the name translations units 

of names and a series of resource elements, which is ^^y^ ^ me samc second specific example. Group 

managed by each individual name translation unit of the attributc holdcxs 944 through 94-8 are added to the group 

group attribute holders designated by the arguments. The as well as the group attribute holders shown in FIG. 

procedure group may be varied at each context When a 15, These group attribute holders 9*4 through 94^8 have [\], 

coalman-member management system is used, the same 2° [by-document], [monthly report], (plan] and [patent] respec- 

procedure group may be used among a plurality of contexts. tiycl ^ correspondm g tables respectively held by the 

When the operation list member is applied to the socket, the Qame translation units 34 through 3-8 are shown in FIGS, 

name list is outputted. 18(A) to ^ incidentally, the symbols (A) through (I) 

In the present specific example as described above, the illustrated in the name translation units 3-t through 3-8 of 

procedures for realizing that the contexts are respectively piG. 17 correspond to FIGS. 18(A) through 18(1). 

behaved as the group resources, are tied up with the local When names of character strings including *V are 

names indicative of the group resources so as to be con- inputted, name analysis units 2-4 through 2-8 are respec- 

stmcted as the translation table for each name translation activated so as to separate them into a character string 

unit, thereby resolving the names. Therefore, each indi- ^ ont he left side as seen from a suitable 4 V and a character 

vidual user can constitute a local group including a resource strillg on mc right side, which includes * V. 

desired by the user as a member by specifying a name ^ me ^ spC cific example, the group attribute 

translatable by each name translation unit holders, which firstly provide names, are different in tint and 

Thus, the aforementioned specific example can embody a second users from each other. However, the first and second 

high-flexible distributed system capable of resolving the 35 users hold such group attribute holders in common respec- 

problems that the already-known structures of filing groups tively and may access the same resource under different 

cannot be changed and of providing resource-accessing names. For example, *V is held in common and resources 

name spaces having local group resources every users, accessed under a path name called 'Vby-G/lG/monthly 

which reflect preference and intentions for an access method report" and a path name called M /by-document/monthly 

by each individual user. 40 report/lG w may be constructed so as to be made identical to 

A second specific example of the present invention will each other. Similarly, resources accessed under a path name 
now be described. Let's now consider the directories of the called "/by-G^lG/plan" and a path name called "/by- 
aforementioned tree structures shown in FIG. 13. Now, document/plan/lG", resources accessed under a path name 
consider the directory having the tree structure shown in called *7by-G/2G/monthly report" and a path name called 
FIG. 13(B) in association with the resource data 43 'Vby^ocument/rnonthly report/2G", and resources accessed 
DATAlGmonthly-report stored in the form of the path name under a path name called u /by-G/2G/patenr and a path 
called, for example, 7by-G/lG/monthly report" in the direc- name called '7by-document/patent/2G" may be constructed 
tory having the tree structure shown in FIG. 13(A). It is so as to be made identical to one another, respectively, 
further considered mat access is made to the resource data The operation of accessing each resource under a path 
under a local path name called "/by-document/monthry 50 name called ^by^kx^ienrunonthly reportUG" by the sec- 
rcport/lG". In this case, the resource accessed under the path 0 nd user will be described below with reference to FIGS. 17 
name called "/by-G/lG/monrhlv report** by a certain user and 18. The second user firstly requests the group manager 
and the resource accessed under the local path name called $3 to create new group attribute holders. The group manager 
"/by-document/monthly report/lG" by another user are the 93 newly produces a group attribute holder 94-4. Further, the 
same and the directories are simply different in structure 35 group manager 93 sets a group Identifier for the group 
from each other. In the present specific example as described attribute bolder 94-4 to [\] and sends back the group iden- 
above, the directories having the local tree structures every tifier [\], Next, the group manager 93 creates a new group 
individual users are produced. attribute holder 94-5, sets a group identifier for the group 

In the present example, a first user and a second user attribute holder 94-5 to [by -document] and returns the group 

obtain access to the same resource under different path 60 identifier [by-document). Further, the second user requests 

names. In the example shown in FIG. 13, for example, the the group attribute holder 944 having the group identifier [\] 

second user obtains access to a resource specified by a path to register the group identifier [by-document] in the form of 
name called "/by-G/lG/monthly report" for the first user a name called [by-document]. Thus, the corresponding table 

under a path name called "Xby-documentVmonthly shown in FIG. 18(B) is created in me name translation unit 
report\lG*\ Similarly, the second user obtains access to a 63 3-4 of the group attribute holder 94-4. The same processing 

resource specified by a path name called M /by-G/lG/pW as described above is repeated to form new group attribute 
under a path name called nby-document\plan\lG", a holders 94-6 through 94-8. 
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A name resolution unit 4-5 of the group attribute holder The local filings provided by the group manager 93 

94-5 1 identifier [bySooLent] calculates constructed as described above locally realize directories 

dements of sum-set of names solvable by the group attribute "\", "\by-document", "\by-documenl\plan . \by- 

holders 94-2 and 94-3 respectively having the group idea- documentunonthly report" and ■\by-document\patenr . 

tiflers [101 and [2G) resolved by the group attribute holder 5 Namely, local groups arc realized with respect to filings in 

94-1. The falnilf^ elements are associated with the idea- which the monthly report, plan and patent files are classified 

tifiers for the newly-produced group attribute holders 94-45 on group-by-group hierarchy basis by a first user and local 

through 94-8 so as to be stored in the corresponding table groups are realized with respect to local filings classified 

held by the name translation unit 3-5 of the group attribute according to the type of document 

holder 94-5. Here, the calculated names are respectively of 10 second uscr can obtain access to a resource specified 

"monthly rqnT. Van"^d ^r^i^trw assoaa^ "/by-G/lG/nwrthly report" by the 

identifiers for the group ^b^holdcrs ^taough94-8 <W P» £ attribute holders 944 

WO ThTslie processing as described above is executed documenftmonthly reporiUG . In the second specific 

below' to create Responding tables held by the name « example as described above, the first user classifies the 

tran^attonuntts of the „ attribute bolder, 944 through monthly report, plan and patent files determined according 

94-8 These created corresponding tables are shown in to the group, whereas the second user can classify files 

PIGS. 18(G) through 18(1). according to the filings having the local groups classified 

Prior to the resolution of each name, the corresponding according to the type of document 

tables are created in accordance with the following procc- 20 a furmer description will be made in addition to the above 

cures in advance. FIGS. 19 and 28 are flowcharts for description. The directory called *>by-documenr\monthry 

describing examples of procedures of creating the corre- report" in the present specific example is constructed so that 

spending tables employed in the second specific example of g sum $et 0 f members having specific conditions, of all the 

the second embodiment according to the present invention. mem bers in a subdirectory of a directory "/by-G" is defined 

Firstly, the corresponding table for the group attribute holder 23 M a in this case, the name translation table for the 

94-5 is produced in accordance with the procedure shown in attribute holder 94-6 may be constructed so as to be 

FIG. 19. At S101, members (names)for allthe rnembersof J r produced by preparing a procedure of 

•Vby-G" arc listed up. At SlWjbe overlapping the ^ n asum £ of aeai>tn m each group given by a 

listed-up names is dtawated. Further, tables each having j^uraltty of ta advance and a procedure of elimi- 

eotries identical in number to the *^™^" S ™ *> E2*£2 e £ it do not meet predetermined require- 

and the names are placed on or entered into first fields in naong . £ u ^wbinition. 

lines of the respective table. Finally a ISIM U newgroup ^^S^UJ be executed upon name 

relative to the names placed on each first field for allthe * obSn the result of name resolution on 

entries is created and an identifier for the group Is entered J™!^ pWernbooW has described the proce- 

into a second field. Thus, the intended «""P"^"* 35 However, the pVesent 

is produced in the name translation unit 3-5 of the group Hof necessarily limited to the adoption of 

attribute holder 94-5. gucn a procedure. Any operations made to sets such as a 

StlS^S!^ 40 ^ the second ge cific ^ as d^ ,bove.,the 

At Sill, any one of members of "/by-G andall Ae ^^^[^ ^ ^^ ^TSSa^, 
groups in which ARG1 are included as members axe S^^^^y^capable of resoR tnTme 
searchedand names at "/by-G" aremade as , .fist (^duding „ ^ ^ ^ cannot be made in 

»1G" or «2G" in the ,^ n \ emtx ^ t ' A ' f^^f ^ "co^nTwkthe group structure based on the naming 
™* having entries idenUcal " nTd^ermined for efch user and each individual dassifi- 

created and the names are gra 1 to first fields in lines of the ™ providing resource-accessing name 

respective tables. Finally -at S113, identifiers ^ainedby cadon s^aara ^^8 __^__ rga ^ ^ 
resolving "/by-G/NAME/ARGl rdative to names NAME 50 Sggf reference and Mons for an access method by 

given to the first fields for all the entries with F are stared "-- 77 ^Tl i „c^T ~ 

in their corresponding second fields of the tables. caSTndMdualuis _ lwllm , n , 

a corresponding table For resolving the name "iG" stnictedsoas to serve as """"^J^'g^ 

^^mTpSLd m the name translation unit 3-7 of mined property. In the present specific V***- 

L «^ln«birtThdder 94-7 Further, a corresponding termined property will be behaved as if files stored in a state 

IT^SXmS 60 compressed by « .predetermined con^ssion system would 

TLZZuZtZ uT34l of the gro^ attribute holder not be compressed. In the present specific example, resotnte 

944 ^corresponding tables shownin FIGS. 18(G) data DATAlGmonthly report, DATAlGplan, 

i£LffJn?Z%SiiL^*m D ATAJGmonlhly report and DATA2Gpatent are regarded as 

through 18© are createdln tus way. uastate compressed by the predetermined compres- 

Thus, such group attribute holders 94-4 through 94-8 as ~" ~ ~° ~""t~ 1 *• 

shown in FIGS. 17 and 18 are created and the corresponding 63 ston system. 

tables held in these name translation units 3-4 through 3-8 FIG. 21 is a configuration view showing one exarnple of 

are produced. 8 W 0U P manager employed in the third specific example ot 
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the second embodiment according to the present invention. resolution representation <[compression/expansion], 
FIGS. 22(A) to (D) are views for describing examples of "lGplan">. A resource implementation unit 5-13 generates 
corresponding tables held in name translation units a resource identifier [compression/expansion2Gmonthly 
employed in the third specific example. In the third specific report ] from the name resolution representation 
example, the name resolution units 4-2 and 4-3 and the 5 <[oompression/expansionj, [2Gmonthly rcport]> and pro- 
resource implementation units 5-2 and 5-3 of the group duces a resource identifier (comprc3sion/expansion2Gpatent 
attribute holders 94-2 and 94-3 employed in the first specific ] from the name resolution representation <[compression/ 
example mentioned above have been changed. As shown in expansion ], [2Gpatent )>. 

FIG. 21. a local file system is composed of new group When the first user obtains access to M /by-G/lG/monthly 

attribute holders 94-10 through 94-13. The group attribute 10 report", «/by-G/lG/pbuV\ "/by-G/2G/monmly report* and 

holders 94-10 and the group attribute holders 94-11 are 'Vby-GttG/patenr where the respective resource data have 

respectively similar to the group attribute holder 94-0 and been stored under compression in the aforementioned first 

the group attribute holder 94-1 employed in the first specific specific example, it is necessary to separately perform 

Sanmle expansion processes upon reading. When the data are stored, 

~* _ , a - 1^*4. **~w- it is necessary to effect compression processing on the data 

A name translation unit 3-12 of the group attribute holda 15 ^ ^ mc so-r^ocessed data. As shown in FIGS. 21 and 

94-12 obtains a name "monthly report outputted from a 23 to the contrary, a third user can access a second 'Vby-G/ 

name analysis unit 2-12 and outputs resource implementa- 1 a/monthly report", a second 7by-G/lG/plan*\ a second 

tion representations <cornrwssion/cxpan5ion], [lGmonthly «/by-G/2G/monthly report" and a second "/by-G/2G/patenT 

report]> corresponding to a pair of a series or string of constructed as local resources owing to the provision of the 

resource elements {[lGmonthly report]} and a procedure 20 group attribute holders 94-10 through 94-13. Although 

[compression/expansion]. Further, a name resolution unit resource data DATAlGmonthly report, DATAlGplan, 

4-12 outputs the result of name resolution similar to the DATA2Gmonthly report and DATA2Gpatent are respec- 

above. Similarly, the name translation unit 3-12 obtains a tively in compressed states at this time; they can be handled 

name "plan" and outputs resource implementation represen- as if they would be non-compressed resource data 

tations <[ compression/expansion |, [lGplan]> corresponding 2s DATAlGmonthly report, DATAlGplan, DATAlGmonthly 

to a pair of a series or string of resource elements { [lGplan] } report and DATA2Gpatent. 

and a procedure [compression/expansion]. Further, the name la the present specific example, all the resource data 

resolution unit 4-12 outputs the result of name resolution DATAlGmonthly report, DATAlGplan, DATA2Gmonthly 

similar to the above, A name translation unit 3-13 of the report and DATA2Gpatent are compressed under the same 

group attribute holder 94-13 outputs resource implementa- 30 compression system. However, they may not be necessarily 

tion representations <[comprcssion/expansion], [2Gmonthly compressed under the same compression system. Since the 

report]> corresponding to a pair of a series of resource procedures on the compression/expansion can be separately 

elements {[2Gmonthly report]} and a procedure managed by the corresponding tables in the name translation 

[compresaon/exrjansion] to a name "monthly reporT out- units 4-12 and 4-13, a predetermined compression/ 

putted from a name analysis unit 2-13. Further, the name 35 expansion system can be applied and resources can be 

translation unit 3-13 outputs resource implementation rep- handled even in the case of resource data processed by 

resentations <[compression/expansion] , [2Gpatent> corre- compression/expansion systems different every resources 

sponding to a pair of a series of resource elements solvable by the group attribute holders 94-12 and *4-13. 

{[2Gpatent]} and a procedure [compression/expansion] to a The procedures for performing the compression/ 

name "patent**. A name resolution unit 4-13 outputs the 40 expansion processing have been described so as to be 

result of name resolution similar to the above. managed by the name translation units 3-12 and 3-13 and 

When the name resolution unit 4-12 inputs the result of actually started up by the resource implementation units 

name resolution <conmression/expansion], [lGmonthly 5-12 and 5-13. However, the procedures may be handled by 

report)> including the procedure to a resource implementa- either one of the group attribute holders 94-10 and 94-11 as 

tion unit 5-12, the resource implementation unit 5-12 pro- 45 alternative to being handled by the name translation units 

duces a new resource identifier [compression/ 3- 12 and 3-13 and the resource implementation units 5-12 

expansionlGmonthly report]. The resource identifier and 5-13. 

[compressionyexpansionlGmonthly report] is of a handle FIG. 23 is a configurarional view showing another 
enabling a file operation. When a write process is effected on example of the group manager in the third specific example 
the handle, the resource implementation unit 5-12 com- 50 of the second embodiment according to the present inven- 
presses written data and writes the compressed and pro- tion. FIGS. 24(A) to (D) are views for describing other 
cessed data into the resource identifier [lGmonthly report]. examples of the corresponding tables held in the name 
On the other hand, when a read process is made from the translation units employed in the third specific example. As 
handle, the resource implementation unit 5-12 reads data the present example, an example will be described wherein 
from the resource identifier [lGmonthly report], effects an 55 a procedure is treated by a group attribute holder 94-11. In 
expansion process on the data and sends back it as the data this case, [compression/expansion] may be registered in a 
read from the handle. This processing can be realized as, for corresponding table held by a name translation unit 3-11 as 
example, a process of realizing handles as pipelines of the procedure. In doing so, ccmpresdon/exr^rion process- 
UNIX OS and compressing or expanding data input from ing can be effected on an operation using a handle for a 
one pipeline and outputting it to the other pipeline. 60 resource sent back from a group attribute holder 94-12 or a 
Generally, the processing can be realized by oommunica- group attribute holder 94-13 subordinate to the group 
tions between desired processes such as RPC (Remote attribute holder 94-11. Namely, the procedure of 
Procedure Call), ports for Mach OS, etc. (compression/expansion] is applied to all the resources 
Id a manner similar to the aforementioned resource iden- included in sub-directories that follow "/by-G/lG" and 
tifier [compression/expansionlGmonthly report], the 65 sub-directories that follow **/by-G/2G n . 
resource implementation unit 5-12 produces a resource FIG. 25 is a configurational view showing a further 
identifier [compression/expansionlGplan] from the name example of the group manager employed in the third specific 
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example of the second embodiment according to the present processing, can be formed. By setting a ffurahtY of pro- 
invention. FIGS. 26(A) to (D) are views for describing cesses tcufirectorics different from each other and stactan g 
further examples of the corresponding tables held in the hierarchical structures of the directories on one another ^ 
name translation units employed in the third specific file system having such properties that the plurality_of 
example. The present example shows a case where a pro- 3 processes are cascaae^connectea and automatically rarried 
cedurc is handled by a group attribute holder W-10. In this oat, can also be formed^^. "~ 
case, [impression/expansion] may be registered in a cor- ^ in foe conventionaTfiUngs, a problem arises that a user 
responding table held in a name translation unit 5-10 as the cumQX scparately chmge file properties determined by a 
procedure. In doing so, a comprcssion/exparisioii process systcm provider, a system manager or a file storing person, 
can be effected on an operation using a handle for a resource l0 £ w&$ foi each individual user to separately 

sent back from a group attribute holder 94-10 or a group processcs for varying the properties as needed after access- 
attribute holder 94-11. Namely, the procedure of * s ^ however, the present specific example can pro- 
[cornpression/expansion] can be applied to^all the resources ^ ^ todusi ve of the function of changing 

included in directories that follow "/by-G*. ^ properties, a high-flexible distributed systcm can be 

Thus, the processes for the procedures handled by the l5 cm3:>0 ^ & ^ which is capable of resolving the conventional 
group attribute holders which form the parent-child relation- problems by providing the name spaces for accessing the 
ship in each tree structure, can be generally constructed so j oca j resources every users, which reflect preference and 
as to be directly cascade-connected to one another and mtent i ons for an access method by the individual users, 
executed from parent to child or vice versa in order using me resource management apparatus comprised of the 

The present specific examples have been described usi ng 20 plurality of group attribute holders for managing the names 
the compression/expan sion pcocess ing7*Ho wever t me pro- ^ procedures in combination. 

ceduresto be applied are n<>t nec^^s^'limited to the Sbcc ^ namc spaces ^ be hierarchically designed and 
coinprcssion/expansion processing, iiie pres ent resource constnicted by the plurality of group attribute holders, it is 
management apparatus ca n also pro vide trw function of tQ ^sign and re-use the name spaces. Even In that 

apply ing local names to local leawror^dlaiaa^ng t he & ^ a ^.^^ distributed system is embodied 
^^J^^^^^^^gS A fourth specific example of the second embedment 

according to the^semiXtion will now be described. In 
c c^uWon witn a Me storing ^^f^^^ theTond specific example, the group attribute holders 944 
example, in me case of a docuiueut, earA^jeswce 94^^ the name translation units 3-4 through 3^8 

represented in the format of a desired ^ocuinent cditor^n 30 £ ™ ^ t0 to com sponding^bles 

be provided by combination of the document with a proce- ^ ^ ^ tne^edetermined 

dure for con ver^n^dc^irncjtio algorithm and thereby produce the series or string of 

T^er^Sources having properties for insuring the read- e]emeQt5 fron| the jmaMBgm ^ ^ fourth embodi- 

ing and writing of voices or images at predetermined Mhme ^ ^ ^ contr corresponding tables are created upon 
intervals are desired upon storing and extracting them. 35 ^ ^ ^ translation in accordance with the way of 
Since, however, the already-existing rlhngs do not include ^ m£ contsponding Me& for me name translation 
such properties, the reading and writing of the voices or 3^ of ^ attribute holders 94-4 

images at predetermined time intervals are not insured. In ^ which ^ been Ascribed in the second 

such a case, the present specific example canj^vi^ tne ej ^ mBBt without using the pre-created cc^esponding 
function of ensirnng the reading and writing of the voices or 40 Thereafter, a name translation process is executed to 

images at regular time intervals upon writing and extracting ^ a OT ^ of resource elements, 
the voices or images if jocedures for tumdlinga buffer configurational view showing one example of 

function enabling data advanced-reading and data delay- rAVJ * " 0 wu "& . ^ a " 1. nf 

wr^ Combined with each other as well as with .group manag« employ edinfte ^F^?"£n? 
w B , .T^ , . ^„, rim - rt „ a A*t* ,r the second embodiment according to the present invention, 

conversion of writing or reading cycles, conversion of a data 45 ^ holders 94-10 through 94-13 

size of one screen or *^-c^ c^e^c^^ the ™*^£XmL ta nG . 21 . p^, corr^pond- 
samphng quality of date. When Re reading and wnUng of «* ^We7 hdd by name ^^0,, unit, 3-10 through 3-13 
nie already-existing filings are retarded, for example, the "»g w wmw ° °? „ 1# throm* 94-13 are 

reading and writing of the already-existing filings at an «f the group attribute hollers M-M through 94-13 are 
ttoesLbealsoensuredifttequantityofdataishMxewed „ "milar to those shown In ^HGS. 2K A) to (Dj. 
or decreased by adaptably varying the quaUty of data in A name translation unit 3-15 of a group attribute holder 
linkage with the vacant capacity of buffer data stored under 94-15 has a program for creating fte cwesponding table 
T77?„_ ft ,„^j„„ similar to the corresponding table held by the name trans- 

WnaSTer handles compressed and stored filings, la*>» unU3-5 of the group attribute holder ^S.whi*^ 
anTusage e^ansion process Jd an on-storage compres- 55 shown inHG. 18(C) in the s^spedfic "«£B*»* 
"on proems nist be separately carried out in the conven- on the conxspondtng table otamed « » 
tiooalexample. m the tod specific example as mentioned the program, the name translation unit 3-1S p^c^ a ^me 
Tve, h^ever, a third user caX^yrealize and handle translation « suiular to me algorithm 
such filings as if the compression and expansion thereof Jhown in FIG. 19, for example. 

would be automatically performed. Further, local directories «o Similarly, a name translation unit 3-16 of a^group attribute 
having such properties that desired processes such as com- holder 94-U, a name translation unit 3-17 of a group 
pression and expansion, etc. are separately executed, can be attribute holder 94-17 and a name translation unit 5-18 of a 
formed. In addition to this . local directories having such group attribute holder 94-18 respectively have programs for 
properties that files indicative of descendants at the time that executing the algorithm shown in FIG. 20, for example, 
mernbers in redetermined directories or hierarchies of the 65 Based on corresponding tables obtained as a result of startup 
directories are respectively regarded as tree structures or of the programs, the name translation units 3-16, 3-17 and 
graph structures, can be read and written under the same 3-18 perform name translation processes respectively. 
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In the present example, all the entries are produced in the The context holders 1-1 through 1-n have inherent context 

corresponding tables. However, the name translation units identifiers respectively. Further, the context holders 1-1 

may be constructed so as to dynamically create or produce through 1-n include terminals 6-1 through 6-n and terminals 

only portions about entries necessary for resolution. 7-1 through 7-n respectively. The terminals 6-1 through 6-n 

Owing to the construction of the group attribute holders 5 are respectively of input terminals used for the context 

94-14 through 94-18, for example, a fourth user can realize holders 1-1 through 1-n. Tbe terminals 6-1 through 6-n are 

local groups based on local filings classified according to the respectively supplied with the names of resources. Further, 

type of document in a manner similar to the second user the terminals 7-1 through 7-n are respectively of output 

described in the second specific example. In conjunction tenninals used for the context holders 1-1 through 1-n. The 

with it, the local groups can materialize local groups having 10 terminals 7-1 through 7-n respectively serve so as to output 

properties in which variations in hierarchical structures of the results of resolutions relative to resource names, corre- 

rhe groups based on the filings handled by the first user are spending to the resource names inputted to the tenninals 6-1 

dynamically reflected. through 6-n. 

When, for example, the first user stores a resource sped- Further, the context holders 1-1 through 1-n are respec- 

fled under a path name called 4 7by-G/lG/weekly reporT , the 15 tivery provided with name analysis units 2rl through Z-n, 

fourth user can read and write the same document under a name translation units 3-1 through 3-n and name resolution 

path name called ^y-documenttweekly reportUG" even if units 4-1 through 4-n. The name analysis units 2-1 through 

the corresponding table in the group attribute holder 94-14 2-n and the name translation units 3-1 through 3-n are 

is not newly re-created. similar to those employed in the first and second embodi- 

In the conventional resource management apparatus, the 20 ments * 

groups provided by the filings are static and stationary. The name translation units 3-1 through 3-n are substan- 

Tberefore, a problem arises that in order to dynamically fix tially identical to those employed in the second embodiment 

members in groups and the contents of files based on However, the results of resolutions of names of resources 

rredetermined results of calculations, individual users must corresponding to resource names respectively outputted to 

regularly perform calculations using some means and reflect 25 the context' holders 1-1 through 1-n from output terminals 

the result of calculations in the groups or files. &-1 through 8-n, are inputted to their corresponding input 

In the fourth specific example as mentioned above, the terniinals 9-1 through 9-n. Namely, when the context iden- 

local groups defined by the procedures for dynamically m included in resource unplcmentation representa- 

constituting the members and the local files defined by the ^ received from the name translation units 3-1 through 

procedures for dynamically calculating the contents canbe H *e name resolution units 4-1 through 4-n respectively 

handled by placing the names thereon. Further, a system can °u*PUt resource names to the context holders designated by 

be constructed in such a manner that access is performed context identifiers from the output tenninals 8-1 through 

based on the result of startup of each procedure regularly or ^ and respectively receive the corresponding results of 

at each access. Therefore, a Distributed system can be resolutions of names from the terminals 9-1 through 9-1il 

embodied which is capable of forming name spaces for Thus, the context holders are applied on a chain basis until 

accessing local resources, every users, which reflect prefer- me context identifiers are not included in die resource 

ence and intentions for each access method by each indi- implementation representations. The results of name reso- 

vidual user, resolving the conventional problems and pro- lutions corresponding to all or any of the resultant resource 

viding high flexibility implementation representations are outputted from the out- 

In the fourth specific example in particular, the group 40 J**™?* r^gh 7-n of me context holders 1-1 

resources each having the dynamic members can be pro- through 1-n respectively 

vided by constructing the name translation units so mat the Further, a resource implementation unit 5 is similar to that 
set of names resolved by the group attribute holders is employed in the first embodiment. The resource implemen- 
dynamically fixed and constructing the procedures for ban- 45 unit * has terrninals 11 and 12. The terminal 11 is 
dling the group attribute holders as the group resources so as supplied with the results of name resolutions of resources 
to handle the dynamica^y-fixed members, Tims, a high- corresponding to the names, which are outputted from the 
flexible distributed system can be embodied. output terniinals 7-1 through 7-n of the context holders 1-1 
HG. 28 is a block diagram showing a third embodiment ^ The terminal 12 is of an output terminal of the 
of a resource numagement apparatus according to the so J* 50 ™* mmtementaUon unit 5, which outputs each of 
present invention. Reference numeral* shown in the drawing for rcsour ^ corresponding to the name- 
are identical to those shown in FIG. 1 or FIG. 11. The third ^hon ™**>«<* from * c boldcrs 11 
embodiment shows an example in which the name resolu- through 1-n. 

tion unit 4 commonly provided in the first embodiment is By constructing the resource management apparatus as 

provided within each of context holders. Reversely, the third 55 described in the third embodiment, a distributed system can 

embodiment illustrates an example in which the name be embodied which is capable of resolving the conventional 

resolution unite 4-1 through 4-n provided within the indi- problems and providing high flexibility in a manner similar 

vidual context holders employed in the second embodiment to the first and second embodiments, 

are provided as a common name resolution 4. FIG. 29 is a configurational view showing a first specific 

The third einbcdiment comprises n context holders of a 60 example of the third embodiment according to the present 

context holder 1-1 to a context holder 1-n and a single invention. Reference numerals shown in the drawing are 

resource implementation unit 5. The number of the context identical to those shown in FIG. 12. In the present first 

holders may be one. The third embodiment may be generally specific example, the context holders shown in FIG. 28 

composed of a desired number of context holden. Similarly, correspond to group attribute holders. In the present first 

the number of resource implementation units may be one. 65 specific example as compared with the first specific example 

Alternatively, a desired number of resource implementation of the second embodiment described above, resource iraple- 

units may be generally used. mentation units are not included in the group attribute 
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name resolution units 4-1 < mentation unite 5-0 through 5-8. In the following 

present specific «ar^le request &e group atribute ho den 5 ™» ^ ^ defined as a procedure for represent- 

represented by (he identifiers of the group attribute holders ^Tta^^ of ^ handlc ^ as an argument to a 

referred to above to solve names, and obtain name- ^ ^ ^ effcctmg ^ 0D 

resolution trees as the results of name resolutions repre- r~ . dlc 

seated by the names as an alterative to mc acquirement of • describing one example of a process 
handles fee rescues represented b^ names. » ^^^^^^ My ^^^ 
names are respectively input to*e group a^tebfc ofthc tod embo^ent according 
94-1 through W-m, the group ^tr&uteho through ™ c ^^4™ When the name "/by^Gl/rnontoly 
94-m output the oam^eso udon *^P^^ A "^ i^tted to the group attribute holder 94* the 
luuon iinpl^nt^ unit 4-0 i^ueTu the group attribute holder 
resolution trees outputted from the group attr^te holder 15 "/GUmonthly report". Further, the 
94-1 I through 94-m and interprets *emj » •> to^mt the ^ of ^ ^ S utc holder 94-1 
handles for the resources represented by the names requests the group attribute holder 94-2 to solve a name 
FIG. 30 is a view for describing one example of a 47moilthlv Tcpot ^, The group attribute holder 94-2 solves 
name-resolution tree. FIG. 30 shows a resolution tree of the ^ flame <y mont hly reporT and sends back the result of 
result of name resolution <C1; Nl> obtained as a result of 20 rcsolution i-([Glmonthly report]) to the name reso- 
rhe designation of an identifier CI for a group attribute ^ ^ of mc &QUp attlibute holder 94.1. The name 
holder and the resolution of a name Nl. Nodes show group rcsolution unit 4.! receives the result of name resolution 
attribute holders and arcs represent linkages between ^ returns me rcsult of resolution l-(l-< 
handles. Symbol <Cx ; Nx> (where x indicates each of [Glm0Ilthly report])) to the group attribute holder 94-0. The 
integers ranging from 1 to 20) affixed to the nodes indicates 25 rcsoludon ^ 4.0 of the group attribute holder 94-0 
each of sets of identifiers for group attribute holders indica- rccdvcs ^ n& me-resolution result therein and outputs the 
tive of contexts for supplying resources correspcjioUng to the of Qame resolutioa i-(i-(l^[Glnionthly report]))) to 
nodes and names. Symbol Cx indicates each of the ldenti- ^ rcs ource iinplementation unit 5. The resource implemen- 
fiers for the group attribute holders indicative of the contexts ^ 5 QVitpaU a handle for a resource corresponding 
and symbol Nx indicates each of local names at contexts *> tQ m£ output Ttsuk of name resolution, 
fixed by Cx. Each of black dots or spots m the nodes FIG, 33 is a view for describing one example of a process 
indicates a resource identifier indicative of a rescue which rcsolvill e a namc "/by-G/Gr employed in the first 
has been implemented in advance and provides one handle c * fe of ^ ^ according to the 
for its parents. Alabel rx (where x inoicaics any one of 2, 4 invention. When the name "/by-G/Gr is inputted to 
5, 9, 11, 12, 16, 17. 18 and 19 ^applied I to cac^lack^pot « ^^^^ ^ ^ ^ m ^ ^ 
indicates a resource identifier. White dote or spots respec- Te J^oti unit 4-0 requests the group attribute holder 94-1 
lively indicate resources locally given in the present speanc *"/Gl t '. Further, the name resolution unit 4-1 
example. Each white spot is given in accordance wtfh a ^ ^ holdcr ^ 2 tQ ^ a namc 
procedure given by ^/^xt at its node. A labd PX (where ^^^^y^t^^^Mthnc.ttt 
x indicates any one of 1, 3, 6, 7, *, 10 13, 14 and 15) affixed ^ resoludoft ^ 4.2 of ^ amibute holdcr 9*2 
to each while spot indicates a procedure identifier. returns a procedure group (Gl) to the name resolution unit 
Each of squares in which the black and white spots are ^ ^ najDJR resolution unit 4-1 receives the procedure 
shown, indicates a context When a name indicative of a j ^ gin and outputs the result of name resolution 
node in die resolution tree is inputted, a context located at ^ i-(g r0 up (Gl)). The name rcsolution unit 4-0 outputs Inl- 
ine node thereof outputs a resolution tree in which the node (group (Qiy^ to the resource implementation unit 5. 
is defined as a root pjQ 34 a view for describing one example of a process 
In the present specific example, the name resolution of resolving a name *Ar^-dcoirneiit\nionthly ieport\Gl* 
representation is defined as the resolution tree. This is employed in the first specific example of the third embodi- 
howevcr not necessarily limited to the resolution tree. This M ]QeQC according to the present invention. This case is similar 
may be a character string indicative of terms, for example. to me above case. However, the 4 ^by-dccuracnr\rnonthly 
Any one may be used if how to link between the identifiers report\Gl" is inputted to the group attribute holder 944. In 
for the procedure and resource and the handle can be ^^g SCs the name resolution unit 44 requests the group 
expressed. The resolution tree of <C1; Nl> of FIG. 30 is attribute holder 94-5 to solve a name Monthly reportNGl". 
expressed by, for example, terms as follows: 55 Further, the name resolution unit 4-5 requests the group 
Resolution tree of <C1: Ni>=pl (r2; p3 (p7 (rll; rl2); p8 attribute holder 94-6 to solve a name ,# \Gr. The group 
(pl3 (rl6; rl7)); r9); r4; r5; p6 (plO (pl4 (rl8) ; pl5 (rl9 ; attribute holder 94-6 solves the name AG!" and returns the 
r20)))). The resolution tree will be expressed by the terms in result of name resolution l-([Glmonthly report]) to the 
the following examples. name resolution unit 4-5 of the group attribute holder 94-5. 

A process of moicating representations for terms in name- 60 The name resolution unit 4-5 receives the result of name 

resolution trees outputted from the group attribute holders resolution therein and sends back the result of name reso- 

employed in the first specific example of the third embodi- lution HHlGlmonmly report])) to the group attribute 

ment and resolving names wfll be described based on the holder 944. The name resolution unit 44 of the group 

case described in the second specific example of the second attribute holder 944 receives the result of name resolution 
emb<>dimeiitHG.31isacoim & therein and outputs the result of name resolution 

example of a group manager employed in the first specific MMMlGlmonthly report]))) to the resource implementa- 

example of the third eirJ>odiment according to the present tion unit 5. Thus, the name-resolution result identical to mat 
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shown in FIG. 32 can be outputtcd to the resource implc- then a handle in which an operation i appEed to the 

mentation unit 5 resource, is obtained from resource identifiers. Since the 

Further, the case described in the third specific example of handle for the resource has been realized in advance, the 

the second embodiment can also solve the names in the same handle can be obtained from the identtfers. If the resource 

manner as the first specific example of the third embodi- 5 is of a file, for example, then an identifier is designated and 

ment Although a configurational view of a group manager open processing is executed. As a result, a port correspond- 

employed in the present specific example is not shown mg to the identifier is obtained. In a UNIX file system, the 

herein, the resource implementation units 5-10 through 5-13 identifier for the resource may be a file name or an i node 

shown in FIG. 21 will be omitted Name resolving processes number. In the case of a resource obtained based on the 

will hereinafter be described as several examples. I0 HTTP, an identifier for the resource may be URL (Universal 

FIG. 35 is a view for describing a further example of the Resource Locator), 
process of resolving the name "/by-G/Gl/monthly repcrT yj mc no dc is of an intermediate node, then a handle for 
employed in the first specific example of the third embodi- ^ connected to an argument port to com- 
ment according to the present invention. When the name mua icate with the argument port, whereby a procedure for 
*7by-G/GlAnonthry report" is inputted to a group attribute 15 performing predetermined processing is started up. The type 
holder 94-10, a name resolution unit 4-10 requests a group of procedure depends on a label affixed to each of nodes of 
attribute holder SM-11 to solve a name 'VGl/monthly reporT. me resolution tree. The argument port is of a port for 
Further, a name resolution unit 4-11 requests a group connecting a resource handle given as an argument for the 
attribute holder 94-12 to solve a name "/monthly report". procedure fixed by the given label to the intermediate node. 
The group attribute holder 94-12 solves the name "/monthly 20 The procedure applies a predetermined operation to the 
report". Since a procedure [compression/expansion] is des- handle connected to the argument port Further, since the 
ignated at this time, the group attribute holder 94-12 returns procedure produces a new handle, the new handle is con- 
the result of name resolution, Le., conu?ression/expansion( nected to an argument port for a parent's node of the 
[Glmonthly report]) to the name resolution unit 4-1 of the resolution tree if the node is of a node other than a root On 
group attribute holder 94-1. The name resolution unit 4-1 25 mc hand, when the node is of the root, the handle is 
receives the result of name resolution therein and sends back returned to a client as a handle for a resource relative to the 
the result of name resolution l-((»mpression/expansion( ^ n najQC 

[Glmonthly report])) to the group attribute holder 94-0. A ^ scanning nodes in a name resolution tree in 

Further, the name resolution unit 4-0 of the group attribute m ^ starting a procedure associated with the scanned 

holder 94-0 receives this name-resolution result therein and 30 node ^ ^ rca]i2cd by a method identical to a method of 

outputs the result of name resolution l-(l-(compresston/ ^y^g a syntax tree obtained as a result of syntax 

expan»or<(GlmonlMy report]))) to the resource implemen- wheD a complier is constructed, for example and 

tation unit 5. generating object codes corresponding to respective nodes in 

Further, the case described using FIG. 23 as the modifi- mc ^tax tree. A method of analyzing the syntax tree and 

cation of the third specific example of the aforementioned 35 exccutmg action associated with the respective nodes in the 

second embodiment can also solve the names in the same ^yj^ tree can be realized by a Syntax-directed Translation 

manner as described in the liist specific example of the third method described in, for example, the "Compilers", 

embodiment. FIG. 36 is a view for describing a still further Addison-Wesley Publishing Co.. Ltd. by A. V.Aho. R. Sethi, 

example of the process of resolving the name '7by-G/Gl/ , D Ullman, Chapters 5 to 9, 1986, a Code Generation 

monthly report" employed in the first specific example of me 40 mgaio ^ etc 

third embodiment according to the present invention. When configurational view showing a second 

the name "/by-G/Gl/montbly report" is inputted to the group • of embodlmelIt according to the 

attribute holder 94-10 in the same manner as desmbed ^ fo^on. In the drawing, the same elements of 

above, the name resolution unit ±™^ ues *'**f™? Tmcaxc as those shown in FIG 2 are identified by like 

attribute holder 94-11 to solve a name /GVmonthly report . 4s rfefcocc ,^0^ m4 their description will therefore be 

Further, me name resolution unit 4-11 ^«ts /hegroup omitte(L Reference numerals 121-1 through 121-4 indicate 

attribute holder 94-12 to solve a name v'/rnontbly^repofl "^naryT units, reference numerals 122-1 through 

The group attribute holder 94-12 solves the name /monthly ^ ■ resolution ^ reference numerals 

report" and sends back MlGlmonthly report]) to the name ^ ^ ^ ^ units, refer- 

resolution unit 4-1 of the group attribute holder 94-1 as the 30 numa % s 124 . 1 through 12 4-4 indicate member output 

result of name resolution. The name resolution umt4-l numcrals 6 " 125 . 1 o^ough 125-4 indicate 

receives mis name-resolution result therein andrft^ts a mcmbcr addition units, reference numerals 126-1 through 

name resolution process on the group attribute ~* ' 126-4 indicate member deletion units and reference numer- 

resolution l-<compression/expansion(l-(l Glmonthly ulULS ~^lr^ *r _ . t -* A ^^ nVt 

report]))) to the resource impiementatioo unit 5 JZ n units 125-1 through 125-4. the 

Tne resource iinrderoenta^n umt 5 receive a name ^ U6-1 through 1264 and me resource 

reflation tree indicative of the name-resolution result mraiw ™ gu , *ZT**T rT A 
^S by^vilTl^names to their corresponding con- 65 taplementatlon units 127-1 through 127-*. 

texts. Next, me resolution tree is searched. If an intended The name analysis units 121-1 through 121-4 employed in 

node is of a leaf node Indicative of a pre-realizea resource, the present specific example respectively have functions 
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similar to those of the name analysis units 2 employed in the resource implementation unit 127-2 returns the result 

respective embodiments and specific examples described obtained by applying a procedure outputted from the name 

above. The name analysis units 121-1 through 121-4 are all resolution unit 122-2 to the above result of output 

identical in function to the name analysis units 2 and A description will be made of the context holder 1-3. The 

respectively output input names as they are. The name 3 Qame resolution unit 122-3 of the context holder 1-3 is 

resolution units 122-1 through 122-4 combine their own inputted with a name and executes the following procedure, 

functions with functions of the name translation units 3 and name resolution unit 122-3 first passes the input name 

the name resolution units 4 employed in the respective t0 the context holder 1-1 to request the context holder 1-1 to 

embodiments and specific examples mentioned above. output a file. If a vacant or unavailable result is returned, 

The name resolution unit 122-1 of the context holder 1-1 10 then the name resolution unit 122-3 returns the unavailable 

manages names and resource implementation representa- result to the context holder 1-1 as it is and finishes the 

tions indicative of a pair of a resource identifier and a procedure. If a vacant or available result is returned, then the 

procedure in the form of a table. In the present example, a name resolution unit 122-3 delivers the input name to the 

name namel will be resolved as resource implementation context holder 1-2 to request the context bolder 1-2 to output 

representations compression, res-l> and a name name2 15 a file. If an unavailable result is returned, then the name 

will be resolved as resource implementation representations resolution unit 122-3 returns the unavailable result to the 

<expansion, res-2>. The name translation unit 123-1 is context holder 1-2 as it is and finishes the procedure. If a 

inputted with a name and a second name and changes the vacant or available result is returned, then the name reso- 

corresponding relationship between the names and the lution unit 122-3 returns the vacant result to the context 

resource implementation representations of the table held by 20 holder 1-2. 

the name resolution unit 122-1. The member output unit ^ Bame translation unit 123-3 is inputted with a name 

124-1 extracts the names from the table comprised of the set ^ a sccond namc and executes the following procedure, 

of the names and the resource implementation representa- ^ translation unit 123-3 firstly gives the input name 

tions managed by the name resolution unit 122-1 to thereby aQd te seC0fld Dame to mc ho ider 1-1 to request the 

return a list <namel, name2> of solvable names. The 25 contcxt hol< jer M to change the names. The name transla- 

member addition unit 125-1 is inputted with a pair of a name tion unit 123.3 then delivers the input name and the second 

and resource implementation representations and adds the namc to me holder 1-2 and requests the contcxt 

set to the table so that the name resolution unit 122-1 can holder v2 to change the names. 

solve the input nameinto resource ^ im^e^tation repre- 124-3 executes the following 

senUUons. T^ mern^ 30 procedure. The member output unit 124-3 first requests the 

a name and deletes a set ^induchng the input name from fce M (Q ntpu{7mtmbci. THe result of output 

corresponding relationship between the names and the reg axded as A. Next, the member output unit 124-3 

resource inmleme^onrepresentations held by the name ^ ^ holder M t0 out ^ t a ^ membe r. 

resolution unit 122-1. The t^ccj^^toua unit ^ rf ^ ^ ntcd „ ^ A result obtained 

127-1 mputsmeresc^ioentiiler outp name 33 D y coupling the results A and B obtained in this way to each 

resolution unit 122-1 to a resource manager ^ reques^ £e o^^be represented as C, which is returned, 

resource manager 22 to output a file. The resource implc- . \*. . .. A ... . - 

mentation\mitl27-l return the result obtained by applying addition unit 125-3 u> supphed with a pair of 

a procedure outputted from the name resolution unit 122-1 * «™ ^ resourcc Cementation representations and 

to the above residt of output 40 executes the following procedure. The member addition unit 

rm. 1 *j **■ i"v» *> * <* 125-3 firstly passes the input set of name and resource 

The name resolution unit 122-2 of the context holder 1-2 , . T*' . „ . t < , . t 1 ottH 

. . . . ,. implementation reprcsentatiotts to the context holder 1-1 and 

manages names and resource implementation representa- TTi. * JL . , . % + ^ „ AA „ . n „ t . . « 

• Ai *: r • f 7jL-~™~~ M-^:fiLr o requests the context holder 1-1 to add members to a table. If 

tions indicative of a pair of a resource identifier and a r* <.^,n„ A - a- ™~,w- i« 

. . ^ , r € ... A „,:n the request is successfully made, then the procedure is 

procedure in the form of a X^\z K ^ ^^^ ^ finished. If the request comes to naught, then Ae member 
resolved as resource ^ lemcn ^^^ 45 addition unit uHftirther delivers the uiput set of name and 

impression, res-3> and a name namc3 wiU be resolved as implementation representations to the context 

resource implementation representations <expansiom res- . \. A ™*\ ^ _ ^ Bt-wt . . . 1 - . . . 
a ^ _ , T..-*. . lH f . A „ holder 1-2 and requests the context holder 1-2 to add the 

4>. The name translation unit 123-2 is inputted with a aame members to the table 
and a second name and changes the corresponding relation- niemoers m . 
ship between the names and the resource implementation 50 The membe f "J 100 . umt 18 
representations of the table held by the name resolution unit *» d aT** T*> 

122-2. The member output unit 124-2 extracts the names firstly delivers the input name to tie context 

from the table comprised the set of the names and the hold ?J; 1 J™ 1 *l COn ^\™*?J T 

resource inipleraentation representations managed by the f^^- The member deletion unit 126-3 then passes the 
name resolution unit 122-2 £ thereby return a list <name2, 55 input name to die context holder 1-2 and requests the context 
name3> of solvable names. The member addition unit 125-2 holdcr 12 to Mctc members. 

is inputted with a pair of a name and a resource identifier and The resource implementation unit 127-3 returns the result 
adds the corresponding relationship to the table so that the of output by the name resolution unit 122-3 as it is. 
name resolution unit 122-2 can solve the Input name into a One example of the operation of the second specific 
resource identifier. The member deletion unit 126-2 is input- 60 example of the third ernrxxiiment according to the present 
ted with a name and deletes a set including the input name invention will now be described. Here, the operation of the 
from the corresponding relationship between the names and second specific example, for designating a context identifier 
the resource implementation representations held by the ctxt-3 to a communion tion unit 23 and requesting the corn- 
name resolution unit 122-2. The resource implementation munication unit 23 to output a file given by the name namel 
unit 127-2 inputs the resource identifier outputted from the 63 will be described. 

name resolution unit 122-2 to the resource manager 22 to A context manager 24 searches the context holder 1-3 
request the resource manager 22 to output a file. The having the context identifier ctxt-3 and requests the context 
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holder 1*3 to input the name namel and output the file. The Similarly, Che individual specific examples of the second 
context holder 1-3 inputs the name narael to the name embodiment are constructed so that the name resolution 
analysis unit 121-3 to obtain the name narael. Next, the units and the resource implementation units are not respec- 
context holder 1*3 inputs the name narael to the name tively included in the group attribute holders as in the case 
resolution unit 122-3 and requests the name resolution unit 5 of the individual specific examples of the first embodiment 
122-3 to solve the name. each of which is constructed so that the context holders do 
The name resolution unit 122-3 executes the aforemen- not include the name resolution units and the resource 
tioned procedure. Namely, the name resolution unit 122-3 implementation units respectively and the individual spe- 
firstly requests the context holder 1-1 to output the file given cific examples of the third embodiment each of which is 
by the name namel. The context holder 1-1 inputs the name 10 constructed so that the group attribute holders do not include 
namel to the name analysis unit 121-1 to obtain the name the resource implementation units respectively. Thus, the 
namel. Next the context holder 1-1 inputs the name namel respective specific examples of the second embodiment can 
to the name resolution unit 122-1 of the context holder 1-1. constructed in a manner similar to those of the first and 
The name resolution unit 122-1 of the context holder 1-1 third embodiments. In this case, the name resolution units 
returns impression, res-l> to the input name namel. J3 ^ the resource implementation units are identical in opera- 
Next, the context holder 1-1 requests the resource man- tion to the name resolution units and the resource imple- 
ager 22 to output a file to a resource holder having a resource mentation units employed in the individual specific 
identifier res-1. The resource manager 22 searches a examples of the first embodiment or those employed in the 
resource holder 21-1 in which the resource identifier is equal individual specific examples of the third embodiment. Thus, 
to res-1 and requests the resource holder 21-1 to output a file. ^ the functions shown in the individual specific examples of 
The resource holder 21-1 outputs the file and sends it back the second einbodiment can be realized by the constructions 
to the resource manager 22. of the first and third embodiments. 

The context holder 1-1 that has received the result of file Further, as in the case of the individual specific examples 

output from the resource manager 22, inputs the result of of the first embodiment each of which is constructed so that 

output and a procedure "compression" to the resource imple- ^ the context holders do not include the name resolution units 

mentation unit 127-1 to request the resource implementation respectively and the individual specific examples of the 

unit 127- 1 to apply the procedure. The resource implemen- second embodiment, each of which is constructed so that the 

tation unit 127-1 compresses the input result of file output in group attribute holders include the resource implementation 

accordance with the definition of the procedure "compres- units respectively, the individual specific examples of the 

sion** and returns it to the context holder 1-1. 30 third embodiment can be constructed in the same manner as 

The context holder 1-1 returns the result outputted from those of the first embodiment by constructing the individual 

the resource implementation unit 127-1 to the name resolu- specific examples of the second embodiment so that the 

tion unit 122-3 and finishes the processing. The name name resolution units arc not included in the group attribute 

resolution unit 122-3 sends back the input to the commu- holders respectively. Further, the individual specific 

nication unit 23 as it is. 33 examples of the third embodiment can be constructed in a 

The name namel is solved in this way and hence a manner similar to those of the second embodiment by 

resource obtained by effecting the compression process on constructing the resource implementation units so as to be 

the resource res-1 can be obtained. At this time, a user can included in the group attribute holders respectively. When 

handle a virtual resource having the name namel as a the name resolution units are constructed not so as to be 

resource subjected to a predetermined compression process. 40 included in the group attribute holders respectively, the 

In the present specific example as welt the respective parts name resolution units are identical in operation to the name 

included in the context holders have procedures respec- resolution units employed in the individual specific 

tively. Thus, the names are resolved by using the context examples of the first embodiment. On the other hand, when 

holders on a chain basis according to the corresponding the resource implementation units are constructed so as to be 

relationship between the context holders and the names. 45 Included in the group attribute holders respectively, the 

Alternatively, each of the names can be solved in accordance resource implementation units are identical in operation to 

with a predetermined procedure. those employed in the individual specific examples of the 

As in the case of the respective specific examples of the second embodiment As described above, the functions 

second embodiment, each of which is constructed 60 that the shown in the respective specific examples of the third 

group attribute holders respectively include the name reso- 50 embodiment can be realized by the constructions of the first 

lution units and the resource implementation units, the and second einbodiments. 

individual specific examples of the first embodiment are also A fourth einbodiment of a resource management appara- 
constructed so that the name resolution units and the tus according to the present invention will now be described 
resource implementation units are respectively in the context The name analysis units 2 and the name translation units 3 
holders. Therefore, the respective specific examples of the 55 employed in the aforementioned individual embodiments, 
first embodiment can be made identical in construction to the name resolution units 4 employed in the third 
the specific examples of the second and third embodiments. embodiment and the resource implementation units 5 
In this case, the name resolution units and the resource employed in the second embodiment have formed the con- 
implementation units are identical in operation to the name text holders so as to be associated with the context identifiers 
resolution units and the resource implementation units 60 respectively. However, each of the context identifiers is 
employed in the individual specific examples of the second nothing but one attribute for specifying each of the name 
embodiment or the name resolution units and the resource analysis units 2, name translation units 3, name resolution 
implementation units employed in the individual specific units 4 and resource implementation units 5. These name 
examples of the third embodiment Thus, the functions analysis units 3, name translation units 3. name resolution 
shown in the individual specific examples of the first 63 units 4 and resource implementation units 5 can be associ- 
embodiment can be realized by the constructions of me ated with other various attributes. They can be selectively 
second and third embodiments. used according to the attribute. 
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The fourth embodiment is basically similar in structure to of all the property owners of roe attribute holders 135-2 to 

the first through third embodiments described above. In the 135-N will be regarded as "Bill", the values of all the 

fourth embodiment, the individual context holders respec- property, mdates thereof will be regarded as "9533 M and the 

tively hold attributes in place of the context identifiers in the values of all the property, categories thereof will be regarded 

individual specific examples of the first through third 5 as "sound". 

embodiments. It is needless to say that the context identifier Further, the name analysis unit 2-1 outputs all the input 
may be included in each context holder as one attribute. names as they are. The name translation unit 5-1 outputs 
Incidentally, each of specific examples of respective resource implementation representations <{}, {res-l}> to a 
embodiments to be described below will be illustrated as a name namel. The resource implementation representations 
modification of the first specific example of the first embodi- 10 comprise a vacant series or string of implementation de- 
ment by way of example. However, other specific examples ments and a resource identifier res-1 corresponding to a 
of the first embodiment and the individual specific examples series of resource elements. Namely, a resource having the 
of the third embodiment can be modified in the same manner resource identifier res-1 is used as it is and hence the 
as described above. resource implementation representations correspond to roe 
FIG 38 is a configurational view showing one specific 15 resource identifier res-1 alone. Therefore, the name transk- 
exampie of the fourth einbodiment according to the present tion unit 3-1 outputs the resource identifier res-1 to the name 
invention. In the drawing, the same elements of structure as namel herein. Further, the name resolution unit 4 outputs all 
those shown in FIG. 2 are identified by like reference of the input resource retrieval expression and resource 
numerals and their description will therefore be omitted. retrieval expression in the resource implementation repre- 
Reference numeral 131 indicates a context data base unit, 20 sentations to the context data base retrieval unit 132 as they 
reference numeral 132 indicates a context data base retrieval are. 

unit, reference numeral 133 indicates a context set reference Now, consider where a context Is designated or specified 

numerals 134-1 through 134-N indicate context holders in which the attribute value indicative of the owner is equal 

respectively and reference numerals 135-1 through 135-N to "Smith", the attribute value indicative of the modified 

indicate attribute holders respectively. The context set will 25 ^ ^ newer than Mar. 16, 1995 and the attribute value 

now be represented as a set "context". indicative of the category is an "image*, and an inquiry 

The context data base unit 131 manages the N context about the name namel is made, 
holders 134-1 through 134-N as the context set 133. The FIG. 39 is a view for describing one example of a resource 
context data base unit 131 normally manages a desired retrieval expression employed in the one specific example of 
number of sets. Further, the context data base unit 131 gives 30 the fourth embodiment according to the present invention, 
names to the sets respectively and refers to the sets by using When the above inquiry is made, a resource retrieval expres- 
the names given to the sets. However, when the number of s ion OQL-1 shown in FIG. 39, for example, may be input- 
sets is one, the context data base unit 131 may refer to the ted. The resource retrieval expression OQL-1 has been 
set without giving a name to the set described in accordance with the Object Query Language: 

Further, the context data base unit 131 is provided with OQL proposed by the Object Database Management Group 

the context data base retrieval unit 132 for retrieving the (ODMG). The resource retrieval expression OQL-1 ^means 

context set 133. The context data base retrieval unit 132 retrieving a context holder from the context set 133, in 

receives therein a resource retrieval expression described by which the value of the attribute property owner indicative of 

using attributes and finds out a context holder having an the owner is equal to ^mith", the value of the attribute 

attribute that meets the resource retrieval expression from property, mdate indicative of the modified date is greater or 

the context set 133 newer ™ d valuc of ™« a^bute property. 

* ^ * ^. „u *<*a xr . M category is equal to "picture". When the corresponding 

" . . ~*. **r _ i_n .. , , ... * „i. Ki correspondine context holder is returned and an error is 

2-1 through 2-N and name translation units 3-1 through 3-N 45 ' *_T, f. . „ 

respectively. The attribute holders 135-1 through 135-N hold returned at all other tunes. 

a Ed number of attributes therein as lists comprised of When a communication unit 23 receives thereto arequest 

pairs of names thereof and values thereof, respectively. B is for an inquiry about the name namel that has designated the 

needless to say that they may have context identifiers as the resource retrieval expression OQL-1, the ccm^nication 

attributes respectively. When only (he context identifiers arc x unit 23 requests ilhe ^context data base unit 131 to find or 

Ssed as the arributes, they are made identical in s<ructure to retrieve one sarisftfng the "^^^.°^ lo » 

those employed in ie first specific example of the first OQL-1 from the affitoute holders IM-lthrough 135-N of 

emb04Um ^ nL ' the context holders 134-1 through 134-N. 

One example of a specific operation made by the one The context data base unit 131 sends the resource retrieval 

spedkcSle of the embodiment accoring to the * cession OQL-1 to «>^xt ^ 

Jesent mvention will be described Now, each of the to find or retrieve a ^J^^^"^*" 

attribute holders 135-1 through 135-N holds therein three resource retrxeval expression OQL-1 Since toe context 

SZIZ Attribute "owne^indicadve of its owner, an attribute holder * ""^^ ^ 

attribute "mdate" indicative of a modified or changed date retaeval expression OQL-1, thewntext debase unU 131 

and an attribute "category" indicative of the category as a list 60 returns the context attribute holder 135-1 asthe result of 

cf na^esftereof and values thereof. The attrfcuS values can retrieval of the resource retrieval expression OQL-1. 

be referred to as property, owner, property, mdate and The communication unit 23 inputs the name namel to the 

property, category respectively. The value of the property. context attribute holder 135-1 and requests it to solve the 

owner of the attribute holder 135-1 will be represented as name. The context attribute holder 135-1 inputs die name 

"Smith", the value of the property, mdate thereof wfll be S5 namel to the name analysis unit 2-1 and requests it to solve 

represented as "953.18" and the value of the property. the name. The name namel inputted to the name analysis 

category thereof wfll be represented as "plane". The values unit 2-1 is outputted as the name namel as is and the name 



04/20/2004, EAST Version: 1.4.1 



5,706,501 

45 46 

namel is applied to the name translation unit 3-1 as an input The name analysis holders 143-1 through 143-N comprise 
to the name translation unit 3-1. The name translation unit the attribute holders 144-1 through 144-N respectively hav- 
3-1 outputs the resource identifier res-1 to the input name ing attributes, and name analysis units 2-1 through 2-N 
namel. respectively. Further, the name translation-unit holders 

The resource identifier res-1 inputted to the name reso- $ 145-1 through 145-L comprise the attribute holders 146-1 
lution unit4is cw^utted asis,Thus, uiecomnmnicatioDunil through 146-L respectively having attributes, and name 
23 can obtain the resource identifier res-1 as a result of translation units 3-1 through 3-L respectively. A desired 
resolution of the name namel that has designated the number of attributes are held in each of the attribute holders 
resource retrieval expression OQL-1. Accordingly, the 144.1 through 144-N and attribute holders 146-1 through 
resource implementation unit 5 is able to obtain a resource |0 as a list of pairs of names thereof and values thereof, 
having the resource identifier res-1 from the resource impie- ^ Jc q{ & c opefgtlo|1 ^ by ^ one 
mentation representations. e k ^ ^ ^ cmbodimcD t according to the 

A fifth embodiment of a resource management apparatus toveBttol| ^ ^ Ascribed. Here, the name analysis- 

according to the present invention will now be described. In ^ set 141 ^ ^ —resented as a set "Parser" and the 
the aforementioned respective embodiments, the context 15 namc ^^^^1 set 142 will be represented as a set 
holders are respectively specified by the context identifiers « r r rans w 

or attributes with the context holders as units and the names _ * ., „ _ . . . . • 

to be resolved are ioputted-^ishoweve^acase in which Further, attnbutes "nam*" indicative^ n*m« are held in 
respective parte in a certain contort holder are just the same corresponding tfMUtaU^ * 

aslhek corresponding parts in other context holders. It is M «f to * name analyst-unit holders 143-lthrough 143-N as a 
thufuseless t^vilTpart common to several context * P™, of ^IT^!' J^Ttf * 
holders within the respective context holders. When a plu- attn *» e value indicatrve of the name for each of the 
rality of context hoJdeThavtog a certain common part eLt, attributeholders MM J^™*"**' 
inconvenience takes place that when the common part is *J^^\ D *Z ^fi £ ^SdlT-Stf 
modified in a given context holder, this modification is not „ attribute holder 144-1 wdl be wgardedj « Jpath 
reflect on other context holders in the case of the foremen- * ^"Tl^lTj^^^A 
tioned individual embodiments. M f of me al * bu n te nolders 144-2 to 144 " N ^ •» regarded 

In me fifth embodiment, name analysis units 2, name as dot_nota on. „ . 

translation units 3, name resolution units 4 and resource . Furthermore, two attributes: an atribute owner indica- 
implemenuUon unite 5 provided within the individual con- 30 *» of a owner and an ahribuU ^"category" ^ Ve .f£ 
te*t holder, have attribtfes respectively and sets are formed category are held jn each of the attribute holders 146-1 
every parts in these component By selecting a part satis- through 146-L of the name Jranslauon^nrt £Mwl4M 
lySa^urceretricval^ression from the respective sets through 145-N as a list of each pair of an atrtbute name and 
and using the selected parCu* same operation aswhen the an aflnbuto value, peatoibute values for me attribute 
context holder is select^ can be carrieTout In the follow- 3S hold ^i 4 ± 1 1 f" L "IZZZnf^ If 

ing specific examples similarly to the aforementioned first as a property, owner and a property. . n»mne ^alue of 
emboto«nt,7dX*tion will be made of a case where the the property, owner for meaO^ute holder 14M, Aevatae 
name resoludonum^ and the resource implementation unit of the property. t ^*^^ y ^^^; 
5 respectively exist as single. However, the following spe- owner for each of meatobute holders 146-2 taough 146-L 
cific examples are not neossarfly limited to this. The present ,0 and the value of the prpp^. ctf egnry for each of Aem wiU 
specfflc^mples can be constructed in the same manner as be respectively regarded as •Smith", "picture , "Bill and 
described above even in the case where the plurality of name "sound . 

resolution units 4 exist as in the third embodiment and the The name analysis unit 2-1 of the name analysis-unit 
case where the plurality of name resolution units 4 and the holder 143-1 outputs the longest character string continuous 
plurality of resource units 5 exist as in the second embodi- 45 from the head of an input name exclusive of a character T , 
] acat to the input name. The name translation unit 3-1 of the name 

FIG 40 is a conflgurational view showing one specific traiislarion-unit holder 145-1 outputs a resource identifier 
example of the fifth embodiment according to the present res-1 to a name namel. Further, the name resolution unit 4 
invention. In the drawing, the same elements of structure as cutouts all the input resource retrieval expressions as they 
those shown in FIGS. 2 and 38 are identified by like so are * 

reference numerals and their description will therefore be A description will now be made of one example of the 
omitted. Reference numeral 141 indicates a name analysis- operation for retrieving a context having a name analysis 
unit set, reference numeral 142 indicates a name translation- unit in which the attribute value indicative of the name is 
unit set reference numerals 143-1 through 143-N indicate equal to ^ath_expression" and a name translation unit in 
name analysis-unit holders respectively, reference numerals 53 which the attribute value indicative of the owner is equal to 
144-1 through 144-N indicate attribute holders respectively, ''Smith" and the attribute value indicative of the category is 
reference numerals 145-1 through 145-L indicate name equal to 'image" and requesting the retrieved context to 
translation-unit holders respectively, and reference numerals solve the name **name Vname2/name3 M . 
146-1 through 146-L indicate attribute holders respectively. FIG. 41 is a view for describing one example of a resource 
A context Hat* base unit 131 comprises a context data base 60 retrieval expression employed in the one specific example of 
retrieval unit 132, N name analysis-unit holders 143-1 the fifth embodiment according to the present invention, 
through 143-N, and L name translation-unit holders 145-1 When it is desired to make the aforementioned request, a 
through 145-L. The context data base unit 131 controls or resource retrieval expression OQL-2 shown in FIG. 41, for 
manages the N name analysis-unit holders 143-1 through example, may be inputted as the resource retrieval expres- 
143-N as a name analysis-unit set 141 and the L name 65 sion. This resource retrieval expression OQL-2 is based on 
translation-unit holders 145-1 through 145-L as a name the Object Query Language: OQL proposed by the Object 
translation-unit set 142. Database Management Group (ODMG) in a manner similar 
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to the aforementioned fourth embodiment. The resource that are elements of the set Trans, is compared with "Smith . 
retrieval expression OQL-2 means that a name analysis-unit The answer "true" is obtainedas a comparison 
hoUer in wMch theValue of the attribute property, name Further, the value of the attribuw >or^ c^gory 
Stive of the name is equal to >lbJ^sdon», is indicative cf the category is i compare^ I with >ctoe Xncc 
U1U.WIUYC w uis u«uv ^ . 1~ . *~ ^^j. „ < the true result means that the name translation-unit holder 
retrieved from the set Parser and when the corresponoing 5 ^^7 dect ^ a ^ ^ only mc ^ translation-unit 
name analysis-unit holder exists as single a *™ ^Y™ Solder 145-^ element is represented as the set 1 
unit of the correspond ^ f ^"^^^ * is judged at SlfSwheth^ 
regarded as a name analysis unit of a «mte^tamed^ a % Jgg^ ^ ^ . $ L ^ otnCT than 1, an error is 

result of retrieval whereas an error is returned omerwue returned and the routine procedure is finished. The routine 
Further, the resource retrieval expression OQL-2 means that w „ oec6unp[OOBcdsU>tblt next step at all other times. In the 
a name translation-unit holder in which the value of the mesent specific example, the routine procedure proceeds to 
attribute property, owner indicative of the owner is equal to 

••Smith" and the value of the attribute property, category At S156 a translation unit 3-j is extracted from a 
indicative of the category is equal to ^cture", is retrieved name transtatioMD i t ho ider 145-j that is of an element of 
from the set Trans, and when the corresponding name 15 ^ set 2 The ***taken-out name translation unit 3-j is 
translation-unit holder exists as single, a name translation regarded ^ a translation unit of a context correspond- 
unit of the corresponding name translation-unit holder is ^ ^ ofretrieval by me resource retrieval expres- 
regarded as a name translation unit of a context obtained as ^ ^ ^ m speciflc example, the Dame translation 
a result of retrieval, whereas a request to return an error is ^ ^ ^ waited from ^ QajDC translation-unit holder 
made otherwise. 20 145.1. 

When a communication unit 23 receives therein the M S157> a context composed of the name analysis unit 
resource retrieval expression OQL-2 and a request for an 0D tained at S153 and the name translation unit obtained at 
inquiry about the name *1iamel/name2/name3 w , the com- S15 ^ which are components thereof, is produced and 
municatioD unit 23 requests the context data base unit 131 to returned as a result Since the name analysis unit 2-1 and the 
obtain a context mat satisfies the resource retrieval expres- 25 Dame translation unit 3-1 are extracted in the present specific 
sion OQL-2. The context data base unit 131 sends the example, a context composed of these units is generated and 
resource retrieval expression OQL-2 to the context data base re turned as the result of retrieval, 
retrieval unit 132. which in turn finds a name analysis-unit ^ communication ^ 23 inputs the name "namel/ 
holder and a name translation-unit holder both satisfying the name2 / Tmne ^» to the generated context and requests it to 
resource retrieval expression OQL-2 to thereby produce a *> solyc me name « liam eViiame2fname3 M is input- 

context, ted to the name analysis unit 2-1 extracted by the retrieval 

FIG. 42 is a flowchart for describing one example of ^ht name analysis unit 2-1 outputs a character string 
retrieval operations of a name analysis unit and a name "namel" prior to a character *T as seen from the head, from 
translation unit in the one specific example of the fifth ^ tne mDUt aame ''namel/nanK^naE^* 1 . The character string 
ernbodimeiit according to the present invention. At S151, a M namel n is inputted to the name translation unit 3-1. 
name analysis-unit holder that satisfies a condition for a The name translation unit 3-1 outputs a resource identifier 
resource retrieval expression, is firstly retrieved and defined to me ^^^^ string "namel". The resource 

as a set 1. Here, the value of the attribute '"property, name identifier res-1 inputted to the name resolution unit 4 is 
indicative of the name held in each of the attribute holders ^ outputted as it is. The resource identifier res-1 is returned to 
144-1 through 144-N corresponding to the components of the convocation unit 23 as the result of resolution of the 
the N name analysis-unit holders 143-1 through 143-N that namc -narnel/nan^narn^" that has designated or sped- 
are elements of the set Parser, is compared with "path.. fied me resourcc retrieval expression OQL-2. 
expression". Since the name analysis-unit holder 145-1 is A gixm anbodhDCJSt of a resource management apparatus 
obtained if the result of comparison is true, a set in which ^ according t0 the ^ent invention will now be described, 
only the name analysis-unit holder 145-1 is represented as Tfac aforementioned fifth embodiment has shown the 
an element, is defined as the set 1. example in which the respective parts mat constitute each 

Bisjud^edatS152wh<>mermeniui context, are retrieved in accordance with the resource 

set 1 obtained at S151 is 1. When the number of the elements retrieval expression to thereby produce the intended context 
is other than 1, an error is returned and the routine procedure ^ jn the sixth embodiment, respective parts constituting each 
is finished. The routine procedure proceeds to the next step context, Le M a name analysis unit, a name translation unit, a 
at all other times. In this case, the routine procedure pro- Qame resolution unit and a resource implementation unit are 
ceeds to S153. respectively comprised of name analysis information, name 

At S153, a name analysis unit 2-i is fetched from a name translation information, name resolution information and 
analysis-unit bolder 143-i corresponding to an element of 35 resource implementation information. The respective parts 
the set 1. The fetched name analysis unit 2-1 is represented are produced by retrieving the name analysis information, 
as a name analysis unit of a context corresponding to the name translation information, name resolution information 
result of retrieval by the resource retrieval expression. In the and resource implementation information respectively. It is 
present specific example, the name analysis unit 2-1 is of course unnecessary to produce or generate all the parts 
extracted from the name analysis-unit holder 143-1. 60 constituting each context in this way. Some of the respective 
Next, at S154, a name translation-unit holder mat satisfies parts may be simply constructed so as to be produced. The 
the condition for the resource retrieval expression i« present sixtD cmbodimcnt applied ^ m 

retrieved and represented as a set 2. In the present specific where the context holders exist as in the individual specific 
example, the value of the attribute 44 property. owner** indica- examples shown in the first through fourth embodiments and 
tive of the owner, which is held in each of the attribute 65 the case where the respective parts constituting each context 
holders 146-1 through 146-L corresponding to components are retrieved as in the specific example shown in the fifth 
of the L name translation-unit holders 145-1 through 145-L embodiment. 
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Each of specific examples to be described below will be about supply conditions of parts are stored in the set Supply, 

described as one example having such a construction as The set Supply corresponds to a set in which a two-term pair 

described above. Namely, each of contexts is composed of is defined as elements. The first term of the two-term pair is 

a name analysis unit and a name translation unit A name referred to as name and the second term thereof is referred 

analysis unit is retrieved from a set of name analysis- unit 5 to as supplier. The first term name indicates the name of a 

holders in a manner similar to the fifth embodiment part and the second term supplier shows a part supplier. For 

described above. Further, a name translation unit is produced example, a two-term pair of <partl, coml> shows that the 

by name translation information retrieved from a plurality of part supplier whose name is "pattl", is "coml". 

sets having name translation information. However, the FIG. 46 is a view for describing a further example of the 

present embodiment is not necessarily limited to this con- 1Q Qamc translation information set employed in the specific 

struction. Even in the case where the name resolution unit 4 example of the sixth embodiment according to the present 

exists in the context as in the third embodiment and the case invention. The set Companies is shown in FIG. 46. Data 

where the name resolution unit 4 and the resource imple- about suppliers are stored in the set Companies. The set 

mentation unit 5 exist as in the second embodiment, the Companies is of a set in which a three-term pair is denned 

present embodiment can be constructed in the same manner. |5 elements. Hie first term of the three-term pair is referred 

Further, the name analysis unit, the name resolution unit and to as name, the second term thereof is referred to as tel and 

the resource implementation unit other than the name trans- the third term thereof is referred to as outline. The first term 

ladon unit may be produced by retrieving name analysis name shows the name of a supplier, the second term tel 

information, name resolution information and resource indicates a telephone number of the supplier and the third 

implementation Information respectively. ^ term outline represents a resource identifier for a file 

FIG. 45 is a configuration^ view showing one specific resource in which the outline of the supplier has been 

example of the sixth embodiment according to the present described. For example, a three-term pair of <coml, tel. 

invention. In the drawing, the same elements of structure as res-5> shows that the telephone number of the part supplier 

those shown in FIG. 40 are identified by like reference whose name is "coml", is "11-111-1111" and the resource 

numerals and their description will therefore be omitted. ^ identifier for the file resource in which the outline of the 

Reference numerals 161 through 163 indicate sets of name supplier has been described, is "res-S". 

translation information respectively. A context data base unit One example of a specific operation made by the one 

131 includes a context data base retrieval unit 132, a name specific example of the sixth embodiment according to the 

analysis-unit set 141 having N name analysis-unit holders present invention will be described. Now, the name analysis- 

143-1 through 143-N and the three name translation infer- ^ unit holders 143-1 through 143-N comprise attribute holders 

raation sets 161 through 163. 144-1 through 144-N respectively having attributes and 

The name translation information sets 161 through 163 name analysis units 2-1 through 2-N respectively. Further, 

are constructed so that their name translation information are attributes "name" indicative of names are held in their 

retrievable by the context data base retrieval unit 132. If the corresponding attribute holders 144-1 through 144-N as a 

name translation information is of name-translatable 35 list of pairs of attribute names and attribute values. The 

information, any one may be used. As the name translation attribute value indicative of the name for each of the 

information, may be used those such as a relational table, a attribute holders 144-1 through 144-N can be referred to as 

function, etc. Further, a term reloadable rule, an attribute a property, name. The value of the property, name for the 

grammar rule, a rule of Syntax Directed Translation, etc attribute holder 144-1 of the name analysis-unit holder 

may be used as the name translation information. 40 143-1 is regarded as '*path_expression". Further, the value 

Furthermore, a node set defined by Logical pograinming, of the property, name for each of the attribute holders 144-2 

automaton synthesis (synthesis using a transition rule), a to 144-N is regarded as "dot.notation'*. The name analysis 

transition rule using a turing machine, etc may be used. Still unit 4 outputs the longest character string continuous from 

further, the name translation information may be an instance the head of an input name exclusive of a character **/**, to the 

of an object defined by object-oriented programming. 45 input name. The name resolution unit 5 outputs all the input 

In the following description, the name translation infer- resource retrieval expressions as they are. 

mation is regarded as a relational table as one example. In FIG. 47 is a view for describing one example of a resource 

the present specific example, the name analysis-unit set 141, retrieval expression employed in the one specific example of 

the name translation information set 161, the name transit- the sixth embodiment according to the present invention. A 

tion information set 162 and the name translation informa- 50 resource retrieval expression OQL-3 shown in FIG. 47, for 

tion set 163 are represented as Parser, Parts, Supply and example, is now considered to be inputted as the resource 

Companies respectively. FIG. 44 is a view far describing one retrieval expression. The resource retrieval expression 

example of the name translation information set employed in OQL-3 shown in FIG. 47 is based on the Object Query 

the specific example of the sixth embodiment according to Language: OQL proposed by the Object Database Manage- 

the present invention. One example of the contents of the set 35 ment Group (ODMG) in a manner similar to the afaremen- 

Parts is shown in FIG. 44. Data about parts are stored in the tioned fifth and sixth embodiments. The resource retrieval 

set Parts. The set Parts indicates a set in which a two-term expression OQL-3 includes the following means. A name 

or ordered pair is defined as elements. The first term of the analysis-unit holder in which the value of the attribute 

ordered pair is referred to as name and the second term property, name indicative of the name is equal to "path__ 

thereof is referred to as price The first term name shows the 60 expression", is first retrieved from the set Parser. When the 

name of a part and the second term price represents the price corresponding name analysis-unit holder exists as single, a 

of the part. For example, a two-term pair of <partl, 1500> name analysis unit of the corresponding name analysis-unit 

shows that the price of a part whose name is "pattl", is 15#6. holder is then regarded as a name analysis unit of a context 

FIG. 45 is a view for describing another example of the obtained as a result of retrieval. When other than one, an 

immc translation information set employed in the specific 65 error is returned. Further, a Cartesian product of the set 

example of the sixth embodiment according to the present Parts, the set Supply and the set Companies is determined 

invention. The set Supply is illustrated in FIG. 45. Data and the resultant product is regarded as a set L Elements in 
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which the value of each term equivalent to price of the set The set 2-4 is represented as shown in FIG. 49 as a result of 

Parts is greater than 1000, the value of each term equivalent determination of it from the sets Parts, Supply and Company 

to name of the set Parts and the value of a term equivalent shown in FIGS. 44 through 46. 

to name of the set Supply are equal to each other, and the Further, a two-term pair in which the term equivalent to 

value of each term equivalent to supplier of the set Supply 5 Qame 0 f me se t Company is regarded as the first term from 

and the value of a term equivalent to name of the set ^ mc term equivalent to outline of the set Company is 

Company are equal to each other, are selected from the set regarded as the second term to, is formed with respect to 

1 and regarded as a set 2. A set in which a two-term pair each element of the set 2-4, based on the resource retrieval 

composed of a term equivalent to name of the set Company c ™ csslon OQL-3. A set in which the two-term pairs are 

and a term equivalent to outline of the set Company is w fonned ^ elements, is generated and regarded as a set 2-5. 

defined as elements, is rmKii^dwith respect tothe indi- describing a specific example of the 

vidual elements of the set 2. The result of retrieval is n ™^ $ ^Zx protoc^ me^specZexample 

regarded as a name translation unit of the sixth embodiment according to the present invention. 

When the aforementioned resource retrieval expression ^ S0 - R enerated set 2-5 indicates information for convext- 

OQI-3 is specified and a request fox an inquiry about a name 15 of * insUting ^ of me first term from into a 

«coml/name2/name3" is made, the commumcauon unit 23 rcsource ide ntifier for the second term to. Thus, a name 

receives these therein and requests the context data base unit unit can be constructed by the set 2-5 shown in 

131 to send a context composed of a name analysis unit and ^ ^ 

a name trandation imit that satisfy the resource ; retfeval ^ a is produced by the 

expression OQL-3. Hie context data base umtDl deUvm M « ^ ^ sm ^ £ ^ 

or passes the resource retrieval express^ OQL-3 to the * t mc 

context data base retrieval umt 132, ^^^J^ ^l^^nJ cont^t is producedby me\*me 

analysis unit that satisfies the resource removal cxp^ssion ™P £ md ^ ^translation unit 

OQW. Further, me context data base unrt T* context data base unit 131 returns the context in 

name translation unit from Dame translation information that „ »" c ww**\ uwv m*w 

. . _. t r\r\T * +~ *.„u,, which the name translation unit produced by the name 

satisfies the resource retrieval expression OQL-3 to thereby wmcn . " .7T7 IT- c ;flf a ^ m J„,„t tn th» 

- . . , . . analysis unit 2-1 and the set 2-5 is of a component, to me 

form an intended context J . * „ M ^« lM ~* «Zi»u*i k« rh» 

™^ ^« , - . ^ r « m ™t» «f commumcahon unit 23 as the result of retrieval by the 

FIG. 48 is a flowchart for describing one example of . . . - 

1 AVJ — © - resource retrieval expression CKJL-3. 

retrieval ooerations for a name analysis unit and a name reauuiw , K . ^ , . . . 

reinevai upcrauuiiwui * iwmc ^ communication unit 23 inputs the required name 

translation information, which are executed in the one 30 , " ' " . r , .^V 

Scexample of the sixth embodiment according to the '*omVname3taamc3'' to the "^P"*"* context and 

In the flowchart steps S171 through S173 requests* to performana^ 

are similar to the steps S151 through S153 shown in FIG. 41 ^^T^^^^S^ZuZ 

In the present specific exampleX value of the attribute 2-1 so that the longest character string coml continuous 

^o^^^car^rfthe name held in each of the 3S from utehcad of *c name ^chisive 

SThokte 144-1 through 144-N corresponding to outputted. Since the j^^^ L^PofS 

components of the name analysis-unit holders 143-1 through *own m m. 5l, it ™^ * term to res-T of an 

143^tareofthedf^nt S offce Se tPar S «asconn 1 ared element in which the term from is coml. 

with ^.expression". A set 1 composed of only the name The res-5 inputted to the name resolution unit 4 is 

analysis-unit holder 143-1 indicative of "true" as a result of «, outputted to the coinmunication unit 23 as it is and the 

comparison is obtained. Next, the name analysis unit 2-1 is OQL-3 is designated to the communication unit 23. The 

extracted from the name analysis-unit holder 143-1 that is an resource identifier res-5 is returned as a result of the request 

element of the set 1. and the •••taken-out name analysis unit for resolution of the name "cornl/narae2^ame3 . 

2-1 is regarded as a name analysis unit for a context. In each individual specific example of the four through 

Next at S174, name translation information that satisfies as sixth embodiments, the resource identifier is obtained by 

a condition for a resource retrieval expression, is extracted performing the name resolution process once. In some cases, 

to produce a name translation unit In the case of the however, a name and a resource retrieval expression are 

aforementioned resource retrieval expression OQL-3, a Car- often obtained. In this case, the communication unit 23 

tesianproduct of the sets Parts, Supplyand Company is first sends the resultant resource retrieval expression to the 

detcmunedandmeresultantproductisregaided so context data base unit 131 again to retrieve a context The 

Elements in which the values of terms each equivalent to communication unit 23 requests the retrieved context to 

price of the set Parts are greater than 1000, are selected from solve the name. Thus, in a manner sinUar to the todmdual 

elements of the set 2-1 anda set of the selected elements is specific examples of the fct through tlurd embodiments, rhe 

represented as a set 2-2. Further, elements In which the value resource can be obtained by repeating the process of resolv- 

of each term equivalent to name of the set Parts and the value 55 ing the name. 

of each term equivalent to name of the set Supply are equal In each individual specific example of the fourth through 

to each other, are selected from elements of the set 2-2 and sixth embodiments as well, the resource implementation unit 

a set of the selected elements is represented as a set 2-3. 5 is provided. However, each of the specific examples may 

Furthermore, elements in which the value of each term be constructed without providing the resource implementa- 

equivalent to supplier of the set Supply and the value of each 60 tion unit 5. When the resource identifier is outputted from 

term equivalent to of the set Company are equal to the name resolution unit as particularly in the case of each 

each other, are selected and a set of the selected elements is individual example described above, the resource imple- 

represented as a set 2-4. mentation unit 5 becomes unnecessary. 

nG.49isa\*wfcrdescribtagaspecfflcexampleofthe While the present invention has been described with 

name translation information which satisfies the resource 65 reference to the illustrative ernbodiments, this description is 

retrieval expression employed in the one specific example of not intended to be construed in a limiting sense. Various 

the sixth embodiment according to the present invention. modifications of the illustrative embodiments, as well as 
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other embodiments of the invention, will be apparent to 
those skilled in the art on reference to this description. It is 
therefore contemplated that the appended claims will cover 
any such modifications or embodiments as fall within the 
true scope of the invention. 
What is claimed is: 

1. An apparatus for managing resources, which is suitable 
for use in a network information system wherein a plurality 
of computer systems for carrying out information processing 
are connected to one another by a network, comprising: 

a plurality of context holding means each having a context 

identifier; and 
name resolving means; 

said plurality of context holding means each including: 
name analyzing means for receiving therein a resource 
name corresponding to the name given to a resource 
and analyzing the name of the resource name; and 
name translating means for converting the result of 
analysis by said name analyzing means into a result 
of name conversion, which is either a first resource 
implementation representation composed of a pair of 
a first series of resource elements with resource 
Identifiers inherently held by real resources realized 
in advance within said each computer system as 
elements and a first series of implementation ele- 
ments corresponding to procedure information for 
processing the real resources specified by the first 
series of resource elements to produce another 
resource or a second resource implementation rep- 
resentation composed of a pair of a second series of 
resource elements with individual pain of a context 
identifier and a resource names as elements and a 
second series of implementation elements corre- 
sponding to procedure information for processing 
resources specified by the second series of resource 
elements to produce another resource; and 
said name resolving means receiving the result of name 
conversion from the name translating means, deter- 
mining whether the result of name conversion is the ^ 
first resource implementation representation or the 
second resource implementation representation, if 
the result of name conversion is the second resource 
implementation representation, outputting a resource 
name included in the second series of resource 45 
elements to said context holding means specified by 
the corresponding context identifier, and if the result 
of name conversion is the first resource implemen- 
tation representation, making a result of name 
resolution, which is a list of the resource identifier ^ 
and the procedure information, according to the first 
resource Implementatioo representation. 

2. The apparatus for managing resources according to 
claim 1 further comprising: 

resource implementing means for interpreting the proce- 55 
dure information included in the result of name reso- 
lution made by said name resolving means, and pro- 
ducing a resource, based on the result of the 
interpretation and the pre-realized real resource corre- 
sponding to the resource identifier included in the result ^ 
of name resolution. 

3. An apparatus for managing resources, which is suitable 
for use in a network information system wherein a plurality 
of computer systems for carrying out information processing 
are connected to one another by a network, comprising: 

at least one first context holding means having a context 
identifier; and 
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at least one second context holding means having a 

context identifier, 
said first context holding means including: 

first name analyzing means for receiving a resource 
name corresponding to a name given to a resource 
and analyzing the name of the resource name; 

first name translating means for converting the result of 
analysis by said first name analyzing means into a 
first series of resource elements with only resource 
identifiers inherently held by real resources realized 
in advance within said each computer system as 
elements; 

first name resolving means for converting the result of 
conversion by said first name translating means into 
a first result of name resolution corresponding to a 
pair of the first series of resource elements converted 
by said first name translating means and procedure 
information for processing the, first series of 
resource elements; and 

first resource implementing means for interpreting the 
procedure information included in the first name 
resolution result converted by said first name resolv- 
ing means, effecting the result of interpretation on a 
real resource corresponding to the first series of 
resource elements to thereby produce a resource and 
outputting handle information for operating the 
resource; 

said second context holding means including: 
second name analyzing means for receiving a 
resource name therein and analyzing the name of 
the resource name; 
second nanw translating means for converting the 
result of analysis fay said second name analyzing 
means into a second series of resource elements 
with individual pairs of a context identifier and a 
resource name as elements; 
second name resolving means for outputting a 
resource name of the second series of resource 
elements converted by said second name translat- 
ing means to the first context holding means 
associated with the corresponding context identi- 
fier and converting the result of conversion by said 
second name translating means into a second 
result of name resolution corresponding to a pair 
of handle information obtained from said first 
context holding means and procedure information 
for processing a resource corresponding to the 
handle information; and 
second resource implementing means for interpret- 
ing the procedure information included in the 
second name resolution result converted by said 
second name resolving means and effecting the 
result of interpretation on the resource corre- 
sponding to the handle information to thereby 
produce a resource. 
4. An apparatus for managing resources, which is suitable 
for use in a network information system wherein a plurality 
of computer systems for carrying out information processing 
are connected to one another by a network, comprising: 
at least one first context holding means having a context 

identifier, and 
at least one second context holding means having a 

context identifier; 
said first context holding means including: 
first name analyzing means for receiving a resource 
name corresponding to a name given to a resource 
and analyzing the name of the resource name; 
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first name translating means for converting the result of 
analysis by said first name analyzing means into a 
first series of resource elements with resource iden- 
tifiers inherently held by real resources realized in 
advance within said each computer system as ele- 5 
ments; and 

first name resolving means for outputting a first result 
of name resolution corresponding to a pair of the first 
series of resource elements converted by said first 
name translating means and procedure information 10 
for processing the first series of resource elements; 
and 

said second context holding means including: 
second name analyzing means for receiving a 
resource name therein and analyzing the name of 13 
the resource name; 
second name translating means for converting the 
result of analysis by said second name analyzing 
means into a second series of resource elements 
with individual pairs of a context identifier and a ^ 
resource name as elements; and 
second name resolving means for outputting a 
resource n*mft of the second series of resource 
elements converted by said second name translat- 
ing means to the first context holding means ^ 
specified by the corresponding context identifier, 
receiving therein the first result of name resolution 
from said first context holding means and output- 
ting a second result of name resolution corre- 
sponding to a pair of each resource identifier and M 
procedure information for processing a real 
resource corresponding to the resource identifier 
using the first result of name resolution received 
from said first context holding means. 
5. An apparatus for managing resources, which is suitable 35 
far use in a network information system wherein a plurality 
of computer systems for carrying out information processing 
are connected to one another by a network, comprising: 
at least one first context holding means having a context 

identifier; 40 
at least one second context holding means having a 

context identifier; and 
resource implementing means; 
said first context holding means including: 
first name analyzing means for receiving a resource 45 
name corresponding to a name given to a resource 
and analyzing the name of the resource name; 
first name translating means for converting the result of 
analysis by said first name analyzing means into a 
first series of resource elements with only resource 50 
identifiers inherently held by real resources realized 
in advance within said each computer system as 
elements; 

first name resolving means for outputting a first result 
of name resolution corresponding to a pair of (he first 55 
series of resource elements converted by said first 
name translating means and procedure information 
for processing the first series of resource elements; 
said second context holding means including: 
second name analyzing means for receiving a 60 
resource name therein and analyzing the name of 
the resource name; 
second name translating means for converting the 
result of analysis by said second name analyzing 
means into a second series of resource elements 65 
with individual pairs of a context identifier and a 
resource name as elements; and 
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second name resolving means for outputting a 
resource name of the second series of resource 
elements converted by said second name translat- 
ing means to the first context holding means 
specified by the corresponding context identifier 
and outputting a second result of name resolution 
corresponding to a pair of each resource identifier 
and procedure information for processing a real 
resource corresponding to the resource identifier 
using the first result of name resolution received 
from said first context holding means; and 
said resource implementing means interpreting the 
procedure information included in the second 
name resolution result outputted from said second 
name resolving means provided within said sec- 
ond context holding means and effecting the result 
of interpretation on the pre-realized real resource 
corresponding to the resource identifier to thereby 
produce a resource. 
6. An apparatus for ™nn*gfng resources, comprising: 
a first context holding means having a context identifier, 
and 

a second context holding means having a context identi- 
fier; 

the first context holding means 

inputting a resource name corresponding to a name 
given to each of the resources, 

analyzing the resource name, specifying a resource 
identifier, which identifies a real resource realized in 
advance; and procedure informatioQ for processing 
the real resource identified by the resource identifier 
in accordance with the result of analysis, 

interpreting the procedure information, 

producing a resource by the result of interpretation on 
the real resource identified by the resource identifier, 
and 

outputting handle information for operating the pro- 
duced resource; 
the second context holding means 

receiving a resource name, 

analyzing the resource name, 

specifying a context identifier and a resource name in 
accordance with the result of analysis, 

outputting the specified resource name to the first 
context holding means identified by the specified 
context identifier, 

receiving handle information corresponding to the out- 
put resource name from the first context holding 
means, 

specifying procedure information for processing the 
resource corresponding to the handle information In 
accordance with the result of the analysis, 
interpreting the procedure information, and 
producing another resource by applying the result of 
interpretation to the resource corresponding to the 
handle information. 
7. An apparatus for managing resources, which is suitable 
for use in a computer system for performing information 
processing, comprising: 
at least one name analyzing means for receiving a 
resource name corresponding to a name associated with 
an attribute and given to a resource and analyzing the 
name of the resource name; 
at least one name translating means associated with the 
attribute for converting the result of analysis by said 
name analyzing means into a result of conversion, 
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which is cither a first resource implementation repre- 
sentation composed of a pair of a first series of resource 
elements with resource identifiers inherently held by 
real resources realized in advance within said each 
computer system as elements and a first series of 
implementation elements corresponding to procedure 
information for processing the first series of resource 
elements or a second resource implementation repre- 
sentation composed of a pair of a second series of 
resource elements with pairs of each retrieval expres- 
sion for directly or indirectly specifying the attribute 
and a resource name as elements and a second series of 
implementation elements corresponding to procedure 
information for processing a resource obtained from the 
second series of resource elements; 

selecting means for selecting said name analyzing means 
and said name translating means receiving therein the 
result of name analysis from said name analyzing 
means, based on the retrieval expression included in the 
second resource implementation representation con- 
verted by said name translating means or the input 
retrieval expression; and 

name resolving means for determining whether the result 
of the name conversion is the first resource implemen- 
tation representation or the second implementation 
representation, if the result of the name conversion is 
the second resource implementation representation, 
transferring the resource name of the second series of 
resource elements included in the second resource 
implementation representation converted by said name 
translating means or the input resource name to the 
name analyzing means selected by said selecting 
means, and if the result of name conversion is the first 
resource implementation representation, making a 
result of name resolution, which is a list of the resource 
identifier and the procedure information, according to 
the first resource implementation representation. 

8. An apparatus according to claim 7, wherein said name 
translating means comprises at least one name translation 
information associated with the attribute, said selecting 
means selects the name translating means by specifying said 
at least one name translation information and has name 
translation constructing means constituting said name trans- 
lating means based on said at least one name translation 
information specified by said selecting means, and the name 
analyzing means selected by said selecting means transfers 
the result of name analysis to the corresponding name 
translating means constructed by said name translation con- 
structing means. 

9. An apparatus according to claim 7, wherein said name 
resolving means exists as plural in association with the 
attribute, said selecting means further selects said name 
resolving means, and the name translating means selected by 
said selecting means transfers the first resource implemen- 
tation representation or the second resource implementation 
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representation to the name resolving means selected by said 
selecting means. 

10. An apparatus according to claim 7, further comprising 
resource implementing means for interpreting the first series 
of implementation elements in the first resource implemen- 
tation representation obtained from said name translating 
means and producing a resource, based on the pre-realized 
real resource corresponding to the first series of resource 
elements from the result of interpretation. 

11. An apparatus according to claim 10, wherein said 
resource implementing means exists as plural in association 
with the attribute, said selecting means further selects said 
resource implementing means, and said name resolving 
means transfers the first resource implementation represen- 
tation to the resource irnplementing means selected by said 
selecting means. 

12. In a network information system including a plurality 
of context holding units, a method for managing resources 
executed in each of the context holding unit, comprising the 
steps of: 

receiving a resource name corresponding to a name given 

to each of the resources; 
analyzing the resource name; 

obtaining a result of name conversion in accordance with 
the result of analysis, the result of name conversion 
being either a first representation comprising a resource 
identifier, which identifies a real resource realized in 
advance, and first procedure information for processing 
the real resource identified by the resource identifier, or 
a second representation comprising a pair of a context 
identifier and another resource name and second pro- 
cedure information for processing the resource speci- 
fied by the resource name; 

determining whether the result of name conversion is the 
first representation or the second representation; 

if the result of name conversion is the first representation, 
interpreting the first procedure information; 

producing a resource by applying the result of interpre- 
tation on the real resource identified by the resource 
identifier, and 

outfitting handle information for operating the produced 
resource; 

if the result of name conversion is the second 
representation, outputting the second resource name to 
another context holding unit identified by the specified 
context identifier; 

receiving handle information corresponding to the out- 
put second resource name from another context 
holding unit; 

interpreting the second procedure information; and 
producing a resource by applying the result of inter- 
pretation to the resource corresponding to the handle 
information. 
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